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WESTON ILLUMINATION METERS 
NOW AVAILABLE EQUIPPED WITH 


VISUAL F: lif a 
RQ (corscnon) al TI 
... measure monochromatic or other 
colored light without correction factors 


To simplify the measurement or compari- 
son of light sources . . . regardless of color 
composition ... WESTON can now supply 
the Models 603 and 614 *PHorronic light 
measuring instruments equipped and cali- 
brated with the new, stable Viscor (visual 
correction ) Filter. This new filter, made of 
glass, permanent and practical under all 
conditions, eliminates the effect of the non- 
visible radiant energy in the ultra-violet 
and near infra-red regions, and removes the 


Be % 
a% “ 


at ad 


excess red and blue response of the Pho- 
tronic Cell to make it conform to the spec- 
tral sensitivity of the human eye. Thus the 
meter indicates correct illumination levels 
regardless of the color characteristics of the 
light. Complete information on WESTON 
Illumination Meters equipped with Viscor 
Filters, will be gladly furnished on re- 
quest . Weston Electrical Instrument 
Corporation, 578 Frelinghuysen 
Newark, New Jersey. 


Avenue, 


*pHOTRONIC—A_ registered trademark designating 
the photoelectric cells and photoelectric devices 
manufactured exclusively by the Weston Elec- 
trical Instrument. Corporation. 
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How About This Air- 
Conditioning Load 


Questionnaires from utility com- 
panies located all over the 
United States, now coming back 
to ELEcTRICAL Wortp, show sharp 
differences of opinion on _ the 
benefits of commercial air-con- 
ditioning loads. Today’s opin- 
ions of utility companies on air 
conditioning-co-operative _activi- 
ties, dealer relations, revenues, 
advice to customers, installation, 
financing and servicing will ap- 
pear in the air-conditioning sym- 
posium February 27. 
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OKOLITE 


INSULATION 
EFFECTIVELY RESISTANT TO 


OKOLITE insulation permits the use of higher voltages 


—higher loadings. Not requiring a lead sheath, it avoids the wip- 
ing of joints, the effects of electrolysis and corrosion, sheath 


losses, and other disadvantages of lead. 


OKOLITE is a high-voltage cable insulation developed 
upon extensive research—and backed with an impressive per- 
formance record. [t has the resiliency and other desirable me- 
chanical characteristics of rubber insulation. It is particularly 


resistant to heat, moisture and corona. 


OKOLITE insulation is suitable for many classes of power 
cable. Its scope runs from a small control wire toa heavy gene- 


rator lead—or a submarine power cable. 


OKOLITE insulation is particularly adaptable for braided 


cables in wet ducts—or where there are high temperatures. 


THE OKONITE COMPANY 


"Founded 1878 





Los Angeles Pittsburgh 


Factories: Passaic, N. J. Wilkes-Barre, Pa. 
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Co-operation Does Not Mean Surrender 


When the American electorate on Novem- 
ber 3 returned President Roosevelt to the Presi- 
dency for a second term, thereby clearly voicing 
its approval of his then program of legislation, 
it was a signal to American business to so ad- 
just its operations as to be in tune with the 
new social and economic trend. Such has been 
our attitude and we have urged co-operation 
with the agencies of the government on the 
part of the electrical industry wherever it is 
possible. 


Co-operation, however, does not mean 
surrender! 


For the past month the people of the 
United States have been treated to the spectacle 
of the “Battle of T.V.A.” This was the third 
round in what may be a “fight to the finish,” 
but which in all probability will end in a 
draw, due more to the exhaustion of the public 
patience than anything else. T.V.A. won the 
first round in the Supreme Court decision up- 
holding the government’s right to distribute 
power from wartime Wilson Dam at Muscle 
Shoals. The utilities won the second round 
when Judge Gore granted nineteen electric com- 
panies an injunction to prevent the T.V.A. from 
expanding its power activities in unfair and sub- 
sidized competition with them. The third round 
ended in a draw on February 3 when the 
T.V.A..Commonwealth & Southern contract was 
not renewed. 


During this last phase of the battle we 
have been amazed at the uncompromising and 
unsportsmanlike attitude of those in T.V.A. who 
are opposed to private ownership. First, as 
justification for breaking off negotiations with 
the utilities on a southeastern power pool, the 
power companies were charged with unclean 
hands and lack of co-operation because of the 
Judge Gore injunction. Secondly, as justifica- 
tion for not renewing the interchange of power 
contract, the T.V.A. charged the Commonwealth 
& Southern company with demanding a monop- 
oly in the distribution of government-generated 
electricity. 


Both of these charges are insincere, cal- 
culated distortion of the truth, and purposely 
designed to arouse public antagonism against 
the utilities. They are premeditated blows 
below the belt. 


The utilities filed their suit for injunction 
in May, 1936, more than four months before 
the President called his power pool conference 
on September 30. Even then Mr. Willkie, 
president of Commonwealth & Southern, stated 
that the suits would not be withdrawn unless 
the government agreed to cease unfair com- 
petition. If that action was lack of co-operation 
in January, was it something different in the 
preceding September? 


The second foul blow was charging the 
Commonwealth & Southern with demanding a 
“monopoly” in the four states in which it 
operates as the price for renewing the T.V.A. 
power contract. What the company did state 
was that in the event it purchased power from 
T.V.A. the latter should not compete with the 
company in the area in which it distributed 
that purchased power, nor should T.V.A. sell 
power to others to compete with the company in 
that same area. Is that a demand for a monop- 
oly, or is it just plain good business sense? 


This is not the problem of one utility sys- 
tem; in its determination will come the prin- 
ciples that will govern the relationship of 
government to private utilities throughout the 
nation. Those who are opposed to the judicial 
and fair-minded method of dealing with this 
problem, as proposed by Dr. A. E. Morgan, 
want to absorb the private utilities, but they 
have no intention of paying a fair value. They 
are giving the utilities the option of fighting or 
unconditional surrender. 


The electric utilities are still ready to co- 
operate with the government in marketing 
T.V.A. power through almost any reasonable 
form of regulation, but as for surrender—never 
as long as the savings of hundreds of thousands 
of investors in the industry are in jeopardy. 





A T.V.A. GIANT 


teavy work at the outdoor power plant of the T.V.A.’s 
recently completed Wheeler: Dam is done by this 270-ton 
double-trolley gantry crane. Each of the  crane’s 
trolleys is equipped with a 135-ton main hoist and 
a 25-ton auxiliary hoist. Both main and auxiliary 
hoists are powered with 60-hp. motors. Trolleys 
are operated by 15-hp. motors. The crane itself is 
propelled along its tracks by a 260-hp. motor. This 


heavy lifter is 52 fi. high and has a 69-ft. span. 








A.LE.E. Talks Performance 


Convention Well Attended—Emphasis on Practicality 


in Active Discussions of a Wide Range of Subjects 


More than ever the recent winter conclave of 
the A.I.E.E. served as a practical forum at 
which utility engineers and manufacturers were 
given an opportunity to “thresh out” mutual 
problems relating to the performance of equip- 
ment, its design and economic application to 


The program was particularly well balanced, 
with attention being given to a wide range of 
subjects in the 58 papers presented. Lightning, 
electronics, secondary overcurrent protection, 
overhead secondary economics, protective de- 
vices, transformer standards, 
welding and welding controls, tensor analysis, 


meter ratings, 


power systems. Discussions were directed for 


the most part to the practical aspects of sys- 


electrophysics and communication all came in 





tem operation as related to equipment design 


and appropriate application. 


Protective devices surveyed 


For the first time a_ high-voltage 
transmission circuit has been reclosed 
at the maximum speed the physical 
phenomena, especially arc deioniza- 
tion, will permit. This accomplish- 
ment of instantaneous reclosure after 
a fault was reported in the paper 
jointly by Philip Sporn and D. C. 
Prince. Its ultra high-speed perform- 
ance rests in part on the one-cycle 
carrier relaying described in detail in 
ELECTRICAL WorLD October 12, 1935. 
Are extinguishment takes place in 5 
to 6 cycles and, with the new double- 
spring breaker mechanism applied, 
reclosure is effected in some 17 cycles 
after initiation of the trip impulse. 
Tests on the 132-kv. line showed some 
14 cycles to be about the shortest time 





Utility men “gang-up” for a chat about trucks. C. T. Hughes, 

Connecticut Light & Power Company, left; C. W. Mayott, 

Connecticut Valley Power Exchange, center, and J. R. North, 
Consumers Power Company 


ELECTRICAL WORLD + FEBRUARY 13, 1937 


f 


which would not incur restriking of 
the arc after de-energizing. The 
prophecy was hazarded that ultra high 
reclosing may eventually make possi- 
ble a reduction in investment of du- 
plicate lines to give uninterrupted 
service to large industrial loads. At 
least in the tests on a set-up equivalent 
to 340 miles of single circuit reclos- 
ure was effected with recovered syn- 
chronism and during a transfer of 
40,000 kw. of load with phase dis- 
placement of 41 deg. Certainly the 
new development forces a revision of 
the thinking about circuit breakers. 
It not only is to open safely but to 
reclose at once, only the breaker and 
the operating force being aware of the 
fault clearing and recovery. 
Instantaneous reclosure is a matter 
of four years standing in the Ten- 


transformer 
right. 


for their share of attention. 
are the significant reactions expressed. 


Here condensed 


nessee Electric Power Company, said 
E. E. George in recalling the first re- 
closure (on 44 kv.) in October, 1931. 
His expectation is that it will ulti- 
mately “let one line do most of the 
work of two most of the time.” J. B. 
MacNeill (Westinghouse) concurred 
with the authors that the function of 
the circuit breaker is to clear troubles 
so that service may be uninterrupted. 
He believes the trend will be toward 
shorter opening travel of the contacts 
in holding down reclosure time. What- 
ever is saved in opening time is made 
available to insure deionization before 
reclosure. He questoned the ability 
of the average maintenance man to 
keep so intricate a high-speed mechan- 
ism in order, but author Prince (Gen- 
eral Electric) assured him that subse- 
quent designs would be much sim- 





Maybe I. W. Gross, American Gas & Electric, left, is talking 


insulation with Prof. C. L. Dawes of Harvard, 
Harold Moore, Rockbestos Products Corporation, is at 
right in background 
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pler than this first experimental one. 

V. M. Marquis (American Gas & 
Electric) said both lines would have 
high-speed reclosure after the second 
line is built to connect the Twin 
Branch plant with Fort Wayne, a link 
in the system from Philo to Michigan 
City. 


Control gap for lightning 


Amplification of the control gap 
description given in ELECTRICAL 
Worwp (September 26, 1936) was af- 
forded by the Ohio Brass authors 
Ralph Higgins and H. L. Rorden. It 
showed how to combine the virtues of 
the sphere and rod gaps to attain 
something superior to either. Com- 
ment on the development was vigor- 
ous, but unfortunately the chairman 
afforded the authors no opportunity 
for closure, so what Ohio Brass has 
to say in rejoinder must wait. 

Three inherent disadvantages of the 
sphere gap and the poor impulse 
characteristics of the rod gap were 
emphasized by K. B. McKachron 
(General Electric), who said that “it 
seems quite obvious that any scheme 
which secures the impulse advantages 
of the sphere gap through control of 
flux (which is the same means the 
sphere gap itself uses) will be sub- 
ject to the same wet and dry spark- 
over values if the same impulse char- 
acteristics are secured.” Further, 
lightning arresters whose spark poten- 
tials are not affected by the weather 
can be designed for much closer pro- 
tection than gaps because their spark 
potential need not be above the 
switching transient levels. 

V. M. Montsinger of the same com- 


E. S. Bundy, Buffalo, Niagara & 


Eastern Power Corporation 


pany added the following: “Consid- 
ered from the standpoint of protect- 
ing transformers in the field against 
direct strokes, the sphere gap might 
be considered ideal except for the fact 
that it must be kept dry, since a single 
drop of water on the surface reduces 
its 60-cycle flashover to as low as one- 
third its dry flashover. To set it high 
enough to prevent flashover from 
switching surges under wet conditions 
would not provide the necessary pro- 
tection against lightning. Further- 
more, power follow current would 
destroy the spheres.” 

Discrepancy in time lag of the rod 
gap was noted by A. C. Monteith 
(Westinghouse), who said his data 
supported 1.8 microseconds for a 138- 
kv. installation at 860 kv., whereas 
the paper by Higgins and Rorden 
showed microseconds. This is 
significant because only in the ques- 


99 
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D. M. Simmons, General Cable; H. O. Anderson, Rockbestos Products 
Corporation, and T. A. Worcester, General Electric Company 
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tionable zone can the authors claim 
superiority of the control gap over 
the rod gap. 

A more encouraging criticism was 
offered by I. W. Gross, who coupled 
the control gap of Higgins-Rorden 
with the ultra high-speed reclosure of 
Sporn-Prince. 


The control gap appears from the data to 
have considerably better protective character. 
istics against steep wave front surges than 
the standard rod gaps, although it still has 
the undesirable rising characteristics at 
short time lags. 

Based on the data given in the paper, 
a trial design for 132-kv. application with 
standard 132-kv. transformer insulation 
showed that the control gap allows some 
20 per cent higher magnitude of switching 
surge voltage without flashover as compared 
with a standard rod gap set for the same 
protective voltage level at one-half micro- 
second. This is a margin that may well be 
considered when attempting to supply better 
protection against steep wave fronts, and at 
the same time reduce line outages due to 
switching surges to a minimum. 

With this set-up of an inexpensive pro- 
tective gap and ultra high-speed reclosing 
breaker a reasonable frequency of line 
flashovers due to switching surges could be 
tolerated in many cases, as the circuit would 
be re-energized immediately without objec- 
tionable energy interruption. The frequency 
of breaker operation allowable would de- 
pend largely on breaker maintenance and 
the degree of risk taken as regards the gap 
protecting the apparatus on steep wave 
fronts. 

Should such a protective scheme as out- 
lined above prove effective, it would en- 
tirely change the present requirements for 
lightning protection of transmission lines, 
the continuous ground wire, low tower foot- 
ing resistances, and counterpoises not being 
necessary. 


Lightning more subdued 


Tripouts have been reduced in the 
ratio of 20 to 1 by effective applica- 
tion of ground wires. More recently 
the tower-to-tower buried ground wire 
in at least one instance has entirely 
eliminated flashover at a spot pre- 
viously very susceptible. W. W. 
Lewis and C. M. Foust brought this 
out in their paper rounding up and 
interpreting nation-wide data.  Fur- 
ther corroboration was supplied by 
Edgar Bell from the 220-kv. Wallen- 
paupack-Siegfried line in that flash- 
overs are occasioned only by high 
tower-footing potential exceeding line 
insulation strength, the counterpoise 
preventing concentration of earth cur 
rents at tower footings. 

A. W. Gothberg and A. S. Brookes 
(both of Public Service Electric & 
Gas Company, Newark) accepted all 
this and proposed a form of line com 
struction which they will follow in 
rebuilding several lines in the imme 
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diate future. The scheme, designed 
to aflord a 75 per cent reduction in 
lightning outages at moderate cost: 

1. One phase of each circuit is 
made a shielding conductor by locat- 
ing it so that the remaining conduct- 
ors will be shielded from direct 
strokes. 

2. Lightning currents are drained 
from the shielding conductor by light- 
ning-protector tubes. 

3. The remaining phases are iso- 
lated from the shielding conductor 
and tube ground circuit by insulation 
sufficient to prevent phase-to-phase 
faults. 

Discussion of these three papers re- 
flected little of the old discussion 
when lightning had not even yet been 
proved to be more direct than induced 
in origin and manifestation. This is 
progress comparable to the progress 
in line performance. S. K. Waldorf 
said the P. W. & P. Co. Westport- 
Takoma line (230 kv.) had only one 
outage in five years; another line had 
functioned two years with none and 
a 69-kv. line had had no outages since 
tower-footing resistances were reduced 
to 20 ohms. I. W. Gross, citing in- 
ferences from tests and performance 
on the American Gas & Electric sys- 
tem, said that currents passed by 
counterpoises are about proportional 
to their lengths. Short ones behave 
like ohmic resistance, but the longer 
ones. on the contrary, give unexpect- 
edly large effectiveness from the stand- 
point of current collection and diffu- 
sion. L. V. Bewley had used this term 
diffusion along with “suction,” but 
Foust. for the authors of one paper, 
repudiated it as “infra dig.” As for 
Bewley’s comment that none of the 
currently reported conclusions in any 
way refuted the wave theory, Foust 
said the Lewis and Foust team denies 
ever having caught up with the elab- 
orate wave theory; they still approach 
lightning as an Ohm’s Law phenom- 
enon, with some suspicion of culpa- 
bility on the part of a condensive 
earth. 

Counterpoises are not yet common, 
as shown by the R. D. Evans com- 
mittee report on power system stabil- 
ty, in which only five lines have any 
form of counterpoise out of 49 for 
Which stability data are given. Three 

Inés are in the Pennsylvania-New 
Jersey (230 /132-kv.) interconnection, 
one the new Boulder-Los Angeles line 
'287 kv.) and another the 187-kv. 
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A weatherometer for simulating all kinds of weather conditions from desert 

heat to soaking rains is shown at the left. It is used for accelerated aging tests 

of finished wire and cable at the Hastings-on-Hudson plant of Anaconda Wire & 

Cable Company, visited by convention delegates. At right is the refrigerator 
for cyclic cold tests 


Ile-Maligne-Quebec line of the Sha- 
winigan Water & Power Company. 
The report was commended by A. C. 
Monteith (Westinghouse) for its com- 
prehensive round-up of the elements, 
technique, data and bibliography on 
stability. 


Distribution studied critically 


Boosters, secondary  over-current 
protection, pole flexibility and prog- 


ress in overhead secondary design 


were the topics projected for dis- 
cussion on Tuesday afternoon. In 
view of the expectation that the Na- 
tional Electrical Safety Code may 


soon be reopened for revision, pos- 
sibly to ease its stringency for rural 





John Lapp, president of the Lapp 
Insulator Company 


lines, the H. P. Seelye (Deiroit) 
paper and. subsequent discussion on 
the economic gain from capitalizing 
on pole flexibility in design was of 
interest. The paper said that inability 
to guy at dead ends, at lamp spans 
and at some angles had forced the 
study of flexibility of unguyed poles. 
It led to the conclusion that suitable 
design data (afforded by a group of 
nomograms) would allow sag ad- 
justments to be made so as to utilize 
advantageously the bending of the 
poles. A. B. Campbell attributed to 
flexibility part of the credit for many 
lines that survived storms under 
which they should surely have failed, 
using the prevailing rigid strut con- 
cepts. Also, a rigidly guyed pole is 
less proof against shock. In _ his 
opinion the Safety Code rule may 
have been the best answer at the time 
of its adoption, but later studies indi- 
cate that reasonable advantage should 
be permitted to be had from the avail- 
ability of pole flexibility. 

Previous reports on the Boston 
(1934), Duquesne (1934), Philadel- 
phia (1934), West Penn (1928) and 
Detroit (1935) systems were digested 
and correlated by W. P. Holben of 
the Duquesne Light Company to get 
at economies of wire size, transformer 
spacing and size, and expansion 
policy. Except where appliance load 
flicker requires No. 2 wire, the most 
economical secondary is found to be 
No. 2, No. 3 or No. 4. Furthermore, 


15 kva. transformers have proved to 
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A large lead press—one of the many sights at the Anaconda Wire & Cable 
plant, visited by A.I.E.E. “convengineers” 


be best for average residential loads. 

It must amaze many engineers, said 
D. K. Blake of Schenectady, to learn 
from this paper that it is as econom- 
ical to use smaller wire and smaller 
transformers at shorter spacing. With 
that accepted, Blake finds little in 
the paper to support those who talk 
everywhere about overloading trans- 
formers to make them pay. At the 
very least avoidance of overloading 
means avoiding the cost of making 
load tests and these, when well done, 
are not exactly inexpensive. Harold 
Cole (Detroit) also emphasized the 
little difference between Nos. 2, 3 and 
4 wire when transformer size and 
spacing are chosen to correspond. The 
master plans devised in Detroit, not 
only for new development areas but 
also for built-up sections, have proved 
a distinctly profitable venture, and so, 
in execution of them, is the banking 
of transformers on secondaries to en- 
hance reliability, economy and flexi- 
bility. 

Overcurrent protection in 
distribution practice 


Protection of consumer service is 
important, and with practically no 
duplication provided in distribution 
equipment stress has to be laid on pro- 
tective accessories. This was brought 
out by G. F. Lincks and P. E. Benner 
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of General Electric in their paper cor- 
relating the various trends of thought 
on co-ordination of fuses with one an- 
other and with breakers. They ar- 
rived at the conclusion that the ex- 
ternal fuse cutout with renewable fuse 
links enables the use of the lowest 
possible fusing practice. They as- 
serted that omission of primary fuses 
virtually adds miles of exposure to 
cause trouble and an equal number of 
miles to patrol to locate it. Another 
conclusion was that a practical ar- 
rangement for automatically combin- 
ing sectionalizing fuse and automatic 
reclosing protection so as to differen- 
tiate between temporary and perma- 
nent faults should give superior 
results. 

To accomplish any saving in trans- 
former failure fusing would have to 
cost no more than 75 cents (including 
installation) on 14-kva. transformers 
and 35 cents for 10-kva. This as- 
sertion of H. P. Seelye was based on 
Detroit experience in losing only 75 
out of 30,000 transformers in three 
years (and these were mostly small 
ones) due to secondary shorts or over- 
loads. The Lincks-Benner paper 
favored loose banking, with fuses be- 
tween transformers, rather than the 
solid banking, with fusing in the trans- 
former leads, as practiced in Detroit, 
and Seelye interjected here the fact 


that there have been only four in- 
stances of cascading in several years 
experience involving about 20,00 
transformers in the Detroit scheme. 
The bigger banks seem to burn off 
what faults occur. 


Step boosters for voltage 


Automatic voltage boosters reduce 
the cost of correcting a low-voltage 
condition on any feeder of more than 
average length where correction other- 
wise would require the installation of 
large conductors in the three-phase 
portion of the circuit. But this does 
not justify the tendency to multiply 
boosters indefinitely, said L. M. Olm- 
sted in his Westinghouse paper, and 
retain the original conductors unduly 
long because the excessive losses in- 
crease the annual cost of the circuit. 
The author favored two steps of 1.33 
per cent each, but P. E. Benner (Gen- 
eral Electric) differed with him. be- 
lieving the additional 1 per cent of 
voltage available with a third step is 
well worth the added cost. Further, 
he suggested that the range of boosters 
be geared to the average rather than 
to specific regulation needs so as to 
permit the standardization and volume 
of output which foster lower prices. 

Effectiveness of the eight-step regu- 
lator would be above that of the in- 
duction regulator, in the opinion of 
L. H. Hill (Allis-Chalmers), if the 
eight steps were of 3 per cent each to 
match the 5 per cent permissible volt- 
age regulation. He cautioned also thal 
the distribution booster has the same 
kind of service to render as the station 
type regulator and, worse, will often 
get little attention until it fails. Also, 
on a less compact system than that re- 
lated to the Olmsted paper, the ad- 
vocacy of fewer steps might be less 
appropriate. 

J. A. Brooks (Flushing, N. Y.) 
felt the current-control type of booster 
has been dismissed too lightly. For 
suburban loads the power factor and 
circuit impedance are constant and 
the only variable is the load current, 
and it would be logical to let it actu: 
ate the correction. 


Inductive co-ordination of distribution 
and telephone circuits 


Data and conclusions set forth in 
the paper by Coleman and Davis 0” 
inductive co-ordination of commot 
neutral power distribution systems 


ELECTRICAL WORLD ¢ FEBRUARY 13, 1937 




















ul- 


of 
he 
to 


al 
me 
ion 
ten 
sO, 
re- 
ad- 


less 


¥33 
ster 
For 
and 
and 
rent, 
rctu- 


ution 


h in 
is on 
nmon 
stems 


A. “oe Be? Bx 





CONVENTION TALKS PERFORMANCE 





and telephone circuits was _ sub- 
stantiated by E. A. Taylor (Bell Tele- 
phone Laboratories), who presented 
the results of field tests in rural areas 
similar to those of Coleman and 
Davis. He found, as did the authors, 
that it was the higher harmonic-fre- 
quency components induced in the 
telephone circuits from power system 
harmonics that were of major import- 
ance from the noise standpoint. Mr. 
Taylor’s data indicated that ground-re- 
turn charging currents on power dis- 
tribution circuits were more important 
as a source of telephone noise than 
the transformer exciting currents, and 
that the effect of these currents could 
be improved by improving the wave 
shape. Favorable results in shielding 
telephone cables were obtained by 
Taylor by bonding the telephone cable 
sheath to the power system grounded 
neutral in exposed locations. 

E. E. George (Tennessee Electric 
Power Company) raised the question 
of mitigation of noise due to the new 
vrounded neutral rural lines on ex- 


isting “wildcat,” party or ground- 
return telephone lines frequently 


found in the rural areas. Mr. George 
felt that although Coleman and Davis 
data applied well to the more domes- 
ticated cable and metallic return tele- 
phone circuits, it did not apply to the 
ground-return lines. In reply to 
George’s remarks Coleman pointed 
out that from a noise standpoint it is 
impossible to have extensive rural 
electrification and ground-return tele- 
phone lines in the same area. It had 
been implied that telephone circuits 
would have to be rebuilt in these 
cases. Whether they should be re- 
built at power company expense was 
a question that troubled Mr. George 
not a little. 


Impulse strength of transformer 
insulation 


Conclusions drawn from tests on 
full-size commercial transformers and 
from data in Bellaschi and Teague’s 
paper on the dielectric strength of 
transformer insulation were ques- 
tioned by I. W. Gross (American Gas 
« Electric Company), who found dif- 
fculty in understanding why tests 
in a certain region of the curve should 
be considered excessive when it was 
noted that one transformer withstood 
fifteen tests in this region in which 
wave rose to crest in 14 to 1 micro- 
second. Authors of the paper later 
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H. H. Rudd of Railway & Industrial 


Engineering Company 


during the discussion reported that 
examination of the insulation of trans- 
formers in region E revealed damage. 
Gross further pointed out that since the 
transformers withstood tests at similar 
voltage test conditions at which oil 
and fullerboard failed, the trans- 
formers may have a safe impulse 
strength at some points on the curve 
greater than the values at which they 
were tested. 

A better gage of dielectric strength 
of insulation is the point at which 
corona starts to damage the insula- 
tion, according to V. M. Montsinger 
in discussing Bellaschi and Teague’s 
paper. For average conditions Mont- 
singer reported this as 80 per cent 
of the single-shot breakdown value 
and applies to solid or solid and oil 
insulation in series. It was stated 
that the main difference between the 
authors’ views and those of Mont- 


singer were that the authors feel that 
when short or front-of-wave tests are 
made on transformers the kv. values 
should not be allowed to exceed the 
kv. values used for the full-wave tests, 
whereas the views of Montsinger 
based on test indicate that a somewhat 
greater increase in kv. values can be 
used when testing on the front of the 
wave. Montsinger further pointed out 
that under repeated voltage conditions 
the impulse strength of the major 
transformer insulation is obviously 
lower than 2.2 to 3 times the 60-cycle, 
one-minute strength. 


Transformer standards proposed 


After two years’ effort, the trans- 
former subcommittee (J. E. Clem, 
chairman) brought forth suggestions 
for changes in the current A.I.E.E. 
transformer standards. That these 
proposals will undoubtedly undergo 
more change before adoption was in- 
dicated by the discussion. Thus I. 
W. Gross’ (American Gas & Electric) 
called attention to the undesirability 
of designating impulse strengths in 
inches of rod gap and also that no rela- 
tion is stated between gap spacing and 
the impulse strength. Further, he sug- 
gested that, to avoid the confusing pre- 
scription of three test waves, crest and 
voltage and duration be specified and 
each laboratory left to operate with 
appropriate equipment to meet the 
specification. K. B. McEachron 
(Pittsfield) concurred and said there 
was little reason for continuing the 
gap method of expressing impulse 
voltages in the light of general ac- 
ceptance of the kilovolt equivalent. He 





Three educators in cheerful mood. 
P. H. Daggett, Rutgers; C. F. Seott, Yale, and R. E. Doherty, president 
of Carnegie Tech 


They are, from left to right, Dean 


(3537) 43 








Ris tee FI AEs 


CONVENTION 





TALKS PERFORMANCE 








also raised the question of unpredict- 
able flashover of other windings of 
multi-winding transformers than the 
one chosen for impulse test and sug- 
gested modification of the proposed 
standards to provide for the test 
adaptations that are used to avoid con- 
fusing results. 


Cable stability correlated 


Accelerated cable aging tests at 
Commonwealth Edison, reported by 
Halperin and Betzer, brought mild 
dissent from cable manufacturers on 
the matter of ratio of test to work- 
ing voltage to employ. In fact, the 
manufacturers’ spokesmen differed 
from one another on this point. At 
Chicago 24 times normal voltage 
was applied, but W. A. Del Mar said 
Habirshaw uses four times working 
voltage and R. J. Wiseman said 
Okonite uses 34 times. Del Mar 
gave credit for the idea that load- 
cycle life test does give an index, 
without having to wait for failure, by 
correlating power factor, ionization, 
pressure and vacuum behavior to 
prognosticate, or at least anticipate, a 
much-delayed failure. Further, he felt 
that the test voltage should be a mul- 
tiple of the maximum working stress 
on the dielectric to allow for differ- 
ences in test cables. He also was 
pleased that the Chicago authors had 
a good word to say for rosin because 
he had stood by it when others dep- 
recated it generally. Rosin does im- 
prove some cable oils, but completely 
ruins others. 

Europe uses hardly up to 50 per 
ceut over working voltage for test 
stress, said Wiseman, and he still does 
not feel that such tests as made at 
Chicago are indicative of field condi- 
tions, and further he believes in stress 
nearer to the working stress. On the 
matter of oils, it was predicted there 
would be a trend toward a moderate 
amount of blending to compensate for 
refinery variations. 

Rosin, according to L. F. Hickernell 
(Anaconda) is useful in increasing 
stability. He put stress on the fact 
that Halperin had more cables with 
rosin that were stable than the un- 
blended type. In closing, the authors 
repeated that stability of insulation is 
the primary requisite; long life is the 
economic objective rather than in- 
itially low dielectric losses. In the 
paper they had said “cables of recent 
manufacture frequently show only fair 


44 


(538) 











Dr. Joseph Slepian, Westinghouse, 

chuckling over a fall he won from 

Gabriel Kron in the wrestling over 
tensor analysis 


stability” when tested by the method 
which provoked all the discussion. 


Active interest in tensor analysis 


Tuesday's all-day session on tensor 
analysis contributed greatly to a wider 
understanding by engineers in gen- 
eral of the significance and realm of 
application of this comparatively new 
engineering tool. Originally  de- 
veloped as an aid to advanced geo- 
metrical analysis, tensor analysis is 
claimed by its proponents to have 
effected considerable simplification in 
the analysis of complicated electrical 
systems. 

Tensor analysis allows the engineer 
to use the same scalar equations de- 
veloped for a simple system having 
one degree of freedom to describe the 





Gabriel 
tensor exponent, scans his program 
for another chance to argue 


Kron, General  Electric’s 


behavior of complex systems with 
any number of degrees of freedom. 
It allows use of the same symbolic 
equation for an infinite variety of 
problems in which the physical laws 
are ‘fundamentally the same simply 
by using a group of “transformation 
tensors” to care for different network 
connections. 

Discussion of the papers of Kron, 
Boyajian and Bewley by Banesch 
Hoffman of Princeton and later by 
Dirk J. Struik of M. I. T.. stressed 
the importance of these papers in in- 
troducing a new analysis tool for 
engineers. 

As with all new concepts, difficulty 
has been experienced with the defini- 
tion of terms such as tensor, vector, 
polyadic and others used in_ the 
papers on tensor analysis. Dr. Joseph 


Slepian (Westinghouse Electric & 
Manufacturing Company), in dis- 
cussing the papers of Kron and 


Boyajian, called for consistency, suf- 
ficiency and permanence in the defini- 
tion of tensor terms. He found a lack 
of adequate definitions for vector and 
tensor as used in Kron’s paper, which 
he found to be different from other 
similar definitions. Dr. Slepian 
doubted the validity of some of the 
equations derived in Kron’s paper be- 
cause of the lack of definition of cer- 
tain terms. 

Karl L. Wildes pointed out in the 
discussion of Pen Tung Sah’s two 
papers that Professor Sah’s dyadic 
algebra and complex vectors applied 
only to three-phase problems and 
were therefore limited. Wildes felt 
that judgment as to the justification 
for Sah’s and Kron’s methods should 
be witheld until it could be deter- 
mined whether they clarify or confuse 
the theory involved. Dr. Slepian felt 
that a redefinition of Sah’s scalar 
product might lead to a geometry 
more similar to that of vectors with 
real components. 


Precipitator to rival refrigerator load 


On the horizon is a utility load of 
65 watts on all the time that is the 
earning equivalent of a 200-watt re- 
frigerator on one hour in three. It is 
a new electrostatic precipitator. de 
scribed in the G. W. Penney (West- 
inghouse) paper, which differs from 
conventional designs largely in the 
small amount of energy needed and in 
the fact that the ionization is com- 

[Continued on page 131) 
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Urges Polyphase 
Agricultural Motor 


British Authority Records His Impressions of the Handicaps 


to Farm Electrification in America 


By R. BORLASE MATTHEWS 


East Grinstead, England 


Among the many Europeans attending the World Power Con- 
ference were several who had extensive experience with forging 
other nations far ahead of where the United States is today in 
agricultural electrification. R. Borlase Matthews has had elec- 
tro-farming consulting contacts with the British Empire, and 
when he told the editor of them and also his sizeup of our 
status, after visiting many farms in Illinois, Michigan, New 
York, Pennsylvania and New Jersey, we asked him to give us 


the following commentary. 


Motor producers will be startled 


by the 80 per cent market built up in Europe. 


HERE seems to be very little 

doubt that in about ten years 

America will be ahead, and well 
ahead, of the rest of the world in farm 
electrification. The question is as to 
whether it would not be advisable to 
shorten this time. Rural electrifica- 
tion organizations are of a very ex- 
cellent character with very enthusiastic 
staffs, who are closely in touch with 
the true spirit of farming and keep in 
contact with college agricultural de- 
partments and their extension officers. 

Obviously an exception must be 
made of the prairie type of farming 
and cattle ranches where mixed farm- 
ing is not carried on. Apart from 
these, an extraordinary number of 
farms already have an electricity sup- 
ply and it would seem that before 
long, where mixed farming is carried 
on, the remainder will soon be con- 
nected to the supply mains. 

Generally speaking, the prices 
charged for electricity are almost 
everywhere favorable from the farm- 
ers point of view, except in those 
cases where there are “installed 
motor” restrictions. The point of in- 
terest to an electricity supply under- 
taking is, of course, the maximum 
demand and load factor and not the 
“installed connections.” The trend of 
modern electrical installations on 
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farms is to utilize a large number of 
individual-drive motors (in spite of 
theoretical calculations to the con- 
trary) as they economize very much 
in labor and, further, get the work 
done more quickly. The number of 
hours use of each motor, however, is 
comparatively short per annum, and 
this, coupled with the fact that a 
farmer always carries out his opera- 
tions in series and not in parallel, 
means that “installed motor” ratings 
can be neglected in charging. 

There is a very great handicap in 
America in that there is not yet avail- 
able any very wide range of combined 
electric unit agricultural machinery. 
In almost every case arrangements 
(generally very ingenious, but often 
very expensive) have to be made to 
drive machines which are really de- 
signed for oil engine and counter- 
shaft drive. Another big handicap, 
except in California, is the use of 
single-phase current, which means 
more costly motors for the farmer to 
buy, on which also the maintenance is 
greater. It would seem that the time 
has come when the question of three- 
phase versus single-phase supply for 
farms should be very seriously recon- 
sidered. For one thing a considerable 
and important farm load cannot be 
built up on a single-phase supply. 


Then it is an important psychological 
factor to be able to point out to the 
farmer that an electric motor (three- 
phase of course) costs less than an 
oil engine. 

If the practice of single-phase lines 
is to be continued the farmer cer- 
tainly should receive a subsidy which 
would reduce the cost of the motors 
which he purchases to the equivalent 
of the prices for three-phase motors, 
as the cheaper the motor the more 
there will be installed. As it is, those 
engineers.who are responsible for the 
balancing of the loads on single-phase 
lines are already expending much 
time and trouble in rebalancing, which 
means an added distribution cost. 
Every one has a good idea as to the 
enormous cost of replacing or rewind- 
ing electric motors when a change is 
made from 25 cycles to 60 cycles. It 
took 2,000 a.c. motors to replace the 
d.c. type at St. Louis. What will it 
cost in a few years time to change 
over from single-phase to three-phase 
on hundreds of thousands of farms? 
The use of three-phase means the 
building up of a bigger demand for 
current, hence the author suggests the 
slogan “Three-phase for Every 
Farmer” as a motto for the ambitious 
rural electrification engineer. 


Specific agricultural motor needed 


Up to fifteen years ago the Euro- 
pean electrical manufacturers said 
that their standard industrial electric 
motors were quite suitable for the 
farmer—they were then forced, as the 
result of unfortunate experiences, to 
make special agricultural type motors. 
The American manufacturer says the 
same thing today, as he has not yet 
appreciated the need, since enough 
motors are not yet out on the farms 
to give rise to sufficient complaints. 

In both Europe and America there 
is a crying need for a still newer de- 


(539) 45 





sign of agricultural electric motor. 
From investigations that he has made 
the author finds that the American 
farm industry needs 5,000 electric 
motors a week of this type—a most 
attractive proposition to the manu- 
facturer. In Europe the output of 
agricultural type motors has reached 
more than 80 per cent of the makers’ 
total motor output. 

In the way stands the vicious circle 
of the farmer who will not order until 
reasonably priced, combined motors 
and machines are available; the agri- 
cultural machine manufacturer who is 
waiting both for a suitable electric 
motor and for orders from the farmer, 
apart from the fact that he usually 
makes oil engines and is therefore 
prejudiced; the electrical manufac- 
turer who is waiting for the agricultu- 
ral machinery maker and for orders 
from the farmer. The electricity sup- 
ply company is patiently waiting for 
all three, and when they come for- 
ward he will offer a three-phase sup- 
ply to every farm. Something radical 
must be done to bring these hesitant 
but well-meaning forces together, to 
get co-ordination among people who 
are already doing excellent work. 

It may be asked as to what the 
author means by an “agricultural 
motor.” His definition is: A motor 
with many of the characteristics of a 
mining motor — especially damp- 
after disuse—at a 
lower cost than a present-day three- 
phase, squirrel-cage motor. The 
author has given the matter some con- 
siderable thought and it will be of in- 
terest to know that such a motor can 
be produced; further, one that, by a 
change of connections, can be used 


proofness long 


ona single-phase ora three-phase sup- 


gas engine power. 


service to him as well. 


electric power. 





cultural Engineers. 
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ply (ready for the day when all farm 
supplies will be three-phase). 


Change of attitude advocated 


To sum up, the author’s experience, 
based on more than seventeen years’ 
work on his own 640-acre commercial 
all-electric farm, coupled with the ad- 
vising of governments, electricity sup- 
ply undertakings and farmers, is that 
the majority of those responsible for 
the electricity supply undertakings 
must approach the question of farm 
electrification from a different point 
of view from that which many of them 
hold today. The majority appear to 
be under the impression that the bulk 
of the load is to be obtained in the 
farmhouse, and this tendency is very 
evident in the returns of electric sup- 
ply undertakings. There are prac- 
tically no American undertakings sup- 
plying current for field purposes ex- 
cept in a few instances for soil heat- 
ing—the excuse is too readily accepted 
that electricity cannot compete with 
cheap oil fuel on the farm (though 
the author has not noted any great 
use of oil engines in city factories, in 
spite of cheap oil). 

A new standard of comparison for 
the saturation of farm loads is re- 
quired in America, though it is diffi- 
cult to say what it should be. On the 
Continent, in certain very fertile areas, 
more than 100 kw.-hr. per acre is 
utilized in the farm buildings. A 
consumption of from 50 kw.-hr. per 
acre can be looked upon as a reason- 
able average goal. On most Ameri- 
can farms the figure is under 10 kw.- 
hr. per acre, and that is chiefly con- 
sumed in the farm house. Another 
reasonable goal is twelve motors per 
farm. All this points to the necessity 


A CHALLENGE TO ELECTRIC AND FARM EQUIPMENT MANUFACTURERS 


Most of the farm machinery built today has been designed for horse power. tractor power and steam and 


Very little of it has been designed to take full advantage of electric power. 
power lends itself better than any other to automatic control. 


In most cases no attendant is needed. This 
opens up a big field for automatic equipment which can be run for 24 hours a day if necessary. It offers 
the advantage of reducing the size of a machine, which reduces the cost to the farmer and the cost of electri 
It seems to me that the agricultural engineers of this country should demand, fight 
for and help to develop a complete line of farm machinery built especially to take full advantage o! 
Unless this is done electric power will be used to operate equipment designed for some 
other kind of power and the result will be about the same as when the first automobile manufacturer pu! 
a gasoline engine on a buggy and called it an automobile. The equipment must be designed to fit the new 
kind of power before real efficiency is obtained and the full measure and advantage of the new power is 


realized—_GROVER C. NEFF, President Wisconsin Power & Light Company, to American Society of Agri 


of approaching the question of farm 
electrification from an entirely difier- 
ent point of view. 

The author’s own experience j|ias 
shown that there is a tremendous load 
awaiting the supply engineer on most 
of the average farms and, further- 
more, the electricity supply undertak- 
ing can make available to the farmer 
a source of power which will enable 
him to operate his farm on modern 
and efficient lines, bearing in mind 
that owing to changing economic con- 
ditions there are signs of very great 
alterations of farming methods and 
also of adoption of factory practice. 

What is now required, therefore. is 
a thorough understanding on the part 
of the supply undertaking engineers 
concerning the new requirements of 
the farmer and also a well-informed 
agricultural public opinion as to the 
advantages of employing electricity on 
the farm. The author wonders whether 
or not, after all, the great need in 
rural electrification is more for good 
psychology than for engineering. 
America is faced with lethargic dealer 
and wiring contractor problems simi- 
lar to those that exist in Europe. 

Many of the mistakes of Europe in 
farm electrification are being repeated 
for lack of knowledge as to what has 
been done before. America should 
not, of course, copy Europe, but 
rather start from where she is at pres- 
ent. The general position of business 
in America seems to indicate a big 
boom in building within two years. 
This will mean a shortage in farm 
labor, hence it is all the more impor- 
tant that reasonably priced, proper 
and suitable farm electrical equipment 
should be rendered available as soon 
as possible. 


Electric 
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Ground Relaying Economica 


Low Cost Substitute for Bus Differential Relays Cuts Operating 
Time to a Minimum — Current Transformers for Metering 


Purposes Operate Relays Without Additional Burden 


By CHARLES B. CARPENTER 


Portland, Ore. 


VERLOAD relays for short- 

circut protection of the equip- 

ment in a generating station 
ordinarily are satisfactory only as 
“back-up” relays because the time 
settings usually are so high that a 
fault may result in serious damage 
before the overload relays operate. 
Ordinarily, rapid and selective relay 
action in a power station is obtained 
by using differential relays for the 
larger generating units and _trans- 
former banks. The addition of “bus” 
differential relays results in a very 
satisfactory and complete protective 
relay arrangement, but the conven- 
tional bus differential relay arrange- 
ment is rather elaborate and expensive. 

A relay arrangement has been de- 
vised as a substitute for differential 
protection of a generator bus. It pro- 
vides selective operation of the relays 
by means of a circuit arrangement 
which permits the relay operation time 
As the 
arrangement depends for its operation 
on certain characteristics of the bus, 
generator and transformer connec- 
tions, its application, however, will be 
somewhat limited. 

Referring to the main circuit con- 
nections in the accompanying illustra- 
tion, it will be noted that the four 
transformers connected to the 11-kv. 
generator bus are all connected delta 
on the 11-kv. side. The two genera- 
lors are star-connected and arranged 
for operation with the neutrals ground- 
ed. Ordinarily the station is operated 
with one generator on the 11-kv. bus 
and the other generator connected di- 
rectly through its transformer to the 
high-voltage bus. They operate in 
parallel on the 11-kv. bus only during 
transfer operations. 

As the generator bus is of the in- 
closed type, with buses carefully iso- 


to be reduced to a minimum. 
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Schematic diagram of relaying for economic station protection 


From the diagram, will be observed, for any one of the four fransformer banks, a 
residual current in the circuit indicates a fault to ground in the primary of the transformer 
or its 11-kv. connections. This residual current can come only from a grounded neutral 
generator or generators connected to the transformer involved. It appears therefore 
that a ground relay connected in the common lead of the current transformers (as shown 
in the diagram) for a particular transformer bank will operate only in case of a fault 
within the transformer primary or its primary connections and that it will not operate 
in the case of a bus fault due to the fact that there is no source of ground current within 
the transformer. It will not operate on faults on the high-tension side of the transformer 
because all current in the primary is balanced current. This is equally true for all four 
transformer banks, each of which was equipped with a ground relay arranged to discon- 
nect it from its source of energy upon a flow of residual current. 

Bus ground faults will receive current only from the generators and such faults can 
therefore be isolated by means of ground relays connected to the generator current trans- 
former in the same manner as the transformer relays. These would have to be provided 
with time delay selectivity in order to prevent relay operation in the case of transformer 
faults. To obviate this time delay the generator ground relays were provided with 
restraining windings with 25 per cent more turns than the operating windings. These 
restraining windings were connected as shown in the diagram. With this arrangement 
a fault in a transformer would result in the same current in both windings of the 
generator relay. If both generators were on the bus the operating winding of each generator 
relay would have only one-half the current that would flow in the restraining windings. 
The restraining windings, due to their larger number of turns, would control the generator 
relays and prevent their operation. 

The occurrence of a fault on the bus or other place outside of the zone of protection 
of the transformer relays would result in current in the operating winding only of the 
generator relay, as no residual current can be fed back to the fault from the transformer. 
This would result in practically instantaneous operation of the relay; this relay is 
arranged to trip its generator and associated power transformer. Tripping the transformer 
prevents maintenance of an ungrounded power supply to the 11-kv. bus which is in trouble. 


lated from each other, and as single- 
conductor cables for the transformer 
primary connections are used the pos- 
sibility of phase-to-phase faults is im- 
probable. More likely are faults-to- 
ground due to the presence of ground 
insulator bases, switch frames and in- 
strument transformer cases. 


The main power transformers and 
generators are equipped with conven- 
tional differential protection. The 
station service transformers are equip- 
ped with overload protection only. 
Generators and transformers also are 
equipped with overload protection, 

[Continued on page 137| 
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Automatic Lighting Control 


Safeguards Children’s 


Kyes 


Double-Filament Lamps, Controlled by Photo- 


electric Cells, Maintain Desired Intensity on 


Desk Surface Despite Variations in Daylight 


Lynn, Mass., planned to build a 

new elementary school — one 
which the school authorities wished to 
be a model of modern efficiency and 
design. Among the high standards 
which they had in mind was a light- 
ing system that would provide for 
every student the kind of seeing con- 
ditions desirable for physical well- 
being and maximum educational ef- 
fectiveness. In fairness to the tax- 
payers, however, their attitude was 
tempered by typical New England 
conservatism—they wanted no “frills” 
which could not be justified from the 
standpoint of the over-all educational 
benefits to the community. 

The and co-operation of 
George A. Cornet of Lynn, who had 
been chosen as architect for the school, 
made possible the opportunity to plan 
a lighting system which would best 
meet these standards. 

At the start, of course, the necessity 
for lighting units of adequate wattage 
and efficient design to provide in ex- 
cess of 20 ft.-candles on every desk 
during hours of total darkness was 
taken for granted. There is nothing 
particularly difficult or unusual, either 
for old schools or new, in thus assur- 
ing an available source of adequate 
illumination. However, the best light- 
ing units in the world do not get to 
the heart of the problem—proper utili- 
zation of artificial light sources to 
maintain desirable illumination levels 
on every desk in day-after-day opera- 
tion under varying conditions of day- 
light. A lighting system—like a heat- 
ing system—can be no more effective 
than its control. 


Tr FEBRUARY, 1935, the city of 


vision 
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Lynn Gas & Electric Company, Lynn, Mass. 





Although there was plenty of evi- 
dence that automatic lighting control 
to assure desirable illumination stand- 
ards at all times was a sound invest- 
ment from the standpoint of educa- 
tional efficiency, plenty of problems 
still remained to be solved. In the 
first place, to use the 3,000 watts re- 
quired for hours of total darkness 
whenever daylight on a single inside 
desk fell to the borderline level would 
be wasteful and unjustified. For ex- 
ample, if the system had been de- 
signed to produce a level of 30 ft.- 
candles in total darkness, and the 
photo-electric equipment was set to 
turn on the lighting if the natural day- 
light fell below 15 ft.-candles, then 
the total illumination in the class- 
room at the turn-on point would be 
15 ft.-candles of natural daylight plus 
30-ft. candles of incandescent light- 
ing, or 45 ft.-candles. The cost of 
maintaining such a level of intensity, 
even for comparatively short periods 


of time, has been the stumbling block 
which has frequently retarded the 
progress of automatic control for 
classrooms in the past. 

Furthermore, it is desirable that 
the wide range of natural daylight in- 
tensities from the windows to the in- 
side wall be compensated for so far 
as possible in the lighting system it- 
self. Otherwise, manual regulation of 
window shades within the classroom 
to level out peak intensities near the 
windows might counteract the bene- 
fits sought. 


Flexibility secured in two ways 


The increased flexibility obviously 
required to meet these problems had to 
be applied at two points: In the light- 
ing system itself and in the automatic 
control of the system. 

In the lighting system, use of the 
“3-lite” double-filament lamp, operat- 
ing at 200, 300, 500 watts, offered a 
partial solution. Six such lamps are 
used in semi-indirect fixtures in each 
of the fourteen regular classrooms. 
These classrooms are 25 x 32 ft., with 
windows along the long side. The 
units are hung on approximately 10 x 
12-ft. centers, about 314 ft. down 
from the 12-ft. ceiling. Thus they 
form a double row of three lamps 
each, one 61% ft. from the windows 
and one 61% from the inside wall. 

The filaments in each of these two 
rows of lamps are wired in separate 
circuits. In such an arrangement, 
providing four wattage levels on each 
circuit (including the out position), 
sixteen combinations are theoretically 
possible for lighting the room. As 4 
means of aiding, rather than detract: 
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ing from, uniformity of illumination, 
however, the majority of these can be 
summarily ruled out. Indeed, when 
the normal ratios of daylight inten- 
sities across the room are considered, 
three of these combinations are found 
to be completely adequate in leveling 
out the peaks and valleys to a prac- 
tical degree. They are: 


Step 1—300-watts on row A 0 on row 
B (nearest to window). 

Step 2—500 watts on row A 200 watts 
on row B. 

Step 3—500 watts on row A 500 watts 


on row B (for total darkness). 


It is safe to say that, even were 
manual control to be utilized, a switch- 
ing arrangement limiting the levels 
available to these three would aid the 
uniformity of illumination in actual 
practice. 

With the switching arrangement out- 
lined above, a flexible system of photo- 
electric control becomes a_ practical 
possibility. As installed, the arrange- 
ment provides full automatic control 
of steps 1 and 2, from two separate 
photocell units. These maintain the 
critical illumination levels required 
in ordinary school hours. Step 3, 
adding the final 300 watts in the row 
nearest the window, is left under 
manual control, as it will only be re- 
quired under conditions of practically 
total darkness. 


Operating schedule of system 


The operating schedule is as follows: 
1. When natural daylight falls below 15 


ft..candles on the row of desks farthest from 
the windows control unit 1 turns on the 
300-watt fiilaments on the inside row of 
lamps, thus adding 11 ft.-candles to the day- 
light on the desks in this area. 

2. If daylight continues to decrease to a 
point where total illumination again falls 


Strikin« 
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Informal seating arrangement is made possible in first grade by modern 
lighting. Circles indicate photo-electric cells 


below 15 ft.-candles on this same row of 
desks the 200-watt filaments in all the lamps 
are turned on by control unit 2, making a 
total of 500 watts per unit on the inside row. 
This increases the intensity by 9.5 more ft.- 
candles, giving this section of the room a 
20.5-ft.-candle level from artificial light 
alone, plus 3 to 4 ft.-candles of natural 
light. 

3. The remaining manually controlled 
300-watt circuit brings the room to a uni- 
form 26-ft.-.candle level when daylight is 
zero. 


Originally the possibility of using 
a single photocell in the classroom 
with a double relay system operating 
in accordance with this schedule was 
considered. However, it was found 
that a considerably more positive and 
s:mple arrangement could be obtained 
using two individual Weston pho- 


Circles indicate photo-electric cells 


tronic cells and control units. As 
shown in the wiring diagram, this sys- 
tem utilizes an extra relay in one of 
the cell circuits to prevent the wrong 
sequence of operation, since the “turn 
on” relays operate when the desk-top 
illumination has fallen to the same 
level (15 ft.-candles). “Turn off” 
points in both of the control units are 
set at 30 ft.-candles. Here, again, the 
external relay assures proper sequence. 

As the illustrations show, the two 
photocells are located several feet 
apart and do not both actually view 
the same level of illumination as that 
on the inside row of desk tops. The 
swivel joint used in mounting them, 
however, makes it possible to so turn 





evidence of a classroom illuminated by glaring daylight (left) and the same room with modern lighting (right). 
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Row A CHART 1 


Data 
Step |-300 watts row A 
“ 2-500 watts row A and 
200 watts row B 
Step 3-500 watts row A&B 
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operate and protect each 
branch circuit are lo- 
cated in these panels, 
the only manual switch 
nts spaced within the classroom 
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Intensity distribution of semi-indirect 
in classroom (chart 1) 


the cells that they pick up a constantly 
proportionate illumination, and ad- 
justment of the control points can then 
be set to provide the predetermined 
level on the desk tops. In practice, 
the cell controlling step 2 operates in 
accordance with intensities on row 4, 
rather than row 6. 


Units control two and three rooms 


An installation of this kind would 
ordinarily make use of two complete 
photo-electric units for each room, 
and might thus face difficult obstacles 
from the standpoint of installation cost. 
For the Highland school the advan- 
tage of working along with the archi- 
tect as the building was planned was 
of material advantage at this point. 
The rooms are so located and the 
building so designed that groups of 
two and three have identically the 
same exposure and can be controlled 
collectively from cells in a_ typical 
room of each group. A simple extra 
relay to carry the lighting load (on 
the three-room groups only) is the 
only extra equipment required to ex- 
tend the control beyond a single room. 

Only the two small photocells them- 
selves are located in the classrooms, 
as self-generating cells of this type 
have sufficient output to operate relays 
without amplification over a consider- 
able distance. It was advisable for 
the classrooms to contain as little 
evidence of the mechanics of control 
as possible, both from the standpoint 
of appearance and possible unauthor- 
ized interference. Furthermore, the 
wiring installation is considerably 
simplified when such an arangement 
is used. 

The relays and panels are grouped 
in the corridors adjacent to the rooms 
under control. Small breakers which 
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illumination 


schedule but relieves 
the teacher of responsi- 
bility for putting the 
control circuits in or 
out of operation at the beginning and 
end of the school day. Master switches 
in the basement, operated by the 
janitor, put the various groups of 
rooms into operation during normal 
school hours. At the panel boxes, 
rooms not being occupied during these 
hours, for one reason or another, can 
be instantly disconnected without in- 
terfering with the scheduled automatic 
operation of the others. While the 
longest run from photocell to relay 
panel is about 50 ft., considerably 
longer runs are possible with Weston 
equipment. This suggests the possi- 
bility, in future installations, of 
mounting all the relays in a battery in 
the basement control room, perhaps 
with time-lock control on the master 
switch for putting them in operation. 

It is felt that mounting the relay in 
the classroom is not necessarily an 
advantage from the standpoint of set- 





ting the relay positions for the desired 
illumination levels. After a full et 
of illumination level readings have 
been taken, including that of the licht 
impinging on the cells under each 
condition, the settings can be worked 
out on paper to a point where final 
adjustment is relatively simple. This 
doubtless saves more time in the long 
run than a trial adjustment method. 


Results of the installation 


As for the success with which the 
installation meets the standards of 
illumination control for which it was 
planned, the accompanying charts are 
a convincing indication. The daylight 
intensity distribution across typical 
rooms has the usual slope character- 
istics. The light on the inner row of 
desks has fallen below the 15-ft.- 
candle level even at 11 a.m. on a 
fair May day on the northwest ex- 
posure, and will naturally be fre- 
quently below this level at earlier 
hours even when the sun is shining 
outside. The fact that the inner row 
of lights were lighted under these 
conditions proved somewhat disturb- 
ing to some uninformed observers, 
who ascribed it to some weakness of 
the control system itself. It has been 
necessary to lay great stress on the 
fact that levels were selected in ad- 
vance on the bases of authentic visual 
standards, that the control units 
merely maintain the selected levels— 
whether they be 5, 10 or 20 ft.-can- 
dles. Furthermore, it has been de- 
sirable to point out a fact which 
should seemingly be obvious, but ap- 
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Operation of steps 1 and 2, showing resulting illumination on rows 2, 4 and 6 
in classroom (chart 2) 
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parently was not—that the control 
units, in themselves, are a negligible 
factor in energy consumption. 

Chart 2 shows the distribution of 
artificial illumination with no day- 
light coming through the windows, 
indicating the reverse slope chosen 
for steps 1 and 2 to balance the day- 
light distribution. 

Operation of the automatic control 
during a typical spring day (forenoon 
overcast, afternoon partly fair) is 
followed in chart 2, which shows in- 
tensity levels on three rows of desks 
throughout the school hours. At row 
6 daylight alone was below 15 ft.- 
candles throughout the morning, but 
step 1 brought the lighting up to an 
adequate level. Total illumination 
on this row reached 30 ft.-candles at 
1:30 p.m., and the lights automati- 
cally turned off. Step 2, operated in 
accordance with intensities on row 4, 
came into action for about an hour 
during the early forenoon, when day- 
light plus step 1 proved inadequate 
to keep the intensity above 15 ft.- 
candles. Although daylight remained 
the dominant illumination factor at 
row 2, even here variations were ap- 
preciably leveled out in the lower 
range of illumination levels where 
changes are most noticeable. 


Proper use of window shades 


A factor requiring considerable 
forethought, if the full benefits of 
illumination control are to be secured, 
centers around the use of window 
shades to reduce daylight glare. Their 
effects on the natural light reaching 
the interior rows of desks, as shown on 
chart 2, is such as to reduce illumina- 
tion below adequate levels and bring 
step | again into operation. It is gen- 
erally agreed that shaues of the Vene- 
tian blind type are most effective in 
decreasing glaring peak levels near 
the windows without causing a pro- 
portionate decrease in light across the 
room. At the Highland school, how- 
ever, other considerations made it 
necessary to use a type of window 
with which Venetian blinds could not 
be used. The problem was success- 
fully solved, nevertheless, once the 
teachers were given a clear under- 
standing of the matter. The shades 
are now drawn only to the extent re- 
quired to eliminate glare, with the 
understanding that the operation of 
step 1 is a necessary and desirable 
aid to uniformity of illumination dur- 
ing this period. 


As the rooms operated from a single 





Diagram of photo-electric 
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pair of photocells have identical ex- 
posures, the period in which partially 
drawn shades are necessary also cor- 
responds. Here, again, it should be 
emphasized that teachers and other 
individuals in a position to follow the 
operation of the control be given a 
thorough understanding of the fact 
that the photocells do not “decide” 
what is adequate lighting—but merely 
act to maintain a level which has been 
decided upon by their own superiors, 
whatever it may be. Otherwise, any 
reactionary attitude toward high light- 
ing levels in general is unjustifiably 
directed at accuracy of the control. 

At the Highland school practical 
confirmation of the desirability of the 
lighting levels selected and the con- 
trol by which they are maintained was 





There is nothing particularly 
difficult or unusual, either for 
old schools or new, in assur- 
ing an available source of ade- 
quate illumination. However, 
the best lighting units in the 
world do not get to the heart 
of the problem—proper utili- 
zation of artificial light 
sources to maintain desirable 
illumination levels on every 
desk in day-after-day opera- 
tion under varying conditions 
of daylight. 
tem—like a heating system— 
can be no more effective than 
its control. 


A lighting sys- 





not sought in any comparative educa- 
tional tests. The need for adequate 
standards of lighting was recognized 
as already proved beyond reasonable 
doubt. Automatic control was recog- 
nized as the only certain way to assure 
these standards on every desk, each 
hour of every school day, yet without 
a moment’s waste from lights “left 
on.” Frankly, these classroom light- 
ing costs are higher than in other 
schools in Lynn, but only to the ex- 
tent that the standards themselves are 
higher. 

One example of the tangible bene- 
fits of these lighting standards is 
shown in the illustration of the first 
grade classroom. Here an informal 
seating arrangement—held to be defi- 
nitely superior in its educational effec- 
tiveness for smaller children—was 
adopted without the slightest limita- 
tion from the standpoint of lighting. 
Yet in other schools throughout the 
country inadequate lighting has fre- 
quently made it impossible to benefit 
from such a change. 

Automatic illumination control has 
been accused of being a new-fangled 
and unnecessary “frill.” But look at 
the facts: The Highland school is air 
conditioned, it has a combination 
gymnasium and auditorium, facilities 
for sound motion picture projection 
equipment, a built-in radio speaker in 
every room. Probably no modern 
school of its size is now being built 
without one or more of these, if not 
all of them. Yet can any of them be 
justified more convincingly, on the 
basis of human health and happiness, 
than sight-saving lighting for every 


child? 
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Heart of switchgear 
modernization § at 
Edgewater, N.J., plant 
of Archer Daniels 
Midland Company. A 
new semi-flush cubi- 
cle board of shipped 
assembled type 


Low-voltage end of new switchboard. 


Blank panels shown in foreground 


provide for future expansion 


HROUGHOUT the entire indus- 

trial field the upward trend in 

general business conditions has 
made the need for modernization in- 
creasingly apparent. This discussion 
will review how the Archer Daniels 
Midland Company, in meeting the re- 
quirements of increased business, has 
provided greater assurance of con- 
tinuous service by following a sound 
program of switchgear modernization 
at its Edgewater, N. J., plant. The 
new switchgear installation, recently 
completed, includes nineteen metal- 
inclosed cubicle units. In addition six 
large power transformers and four 
Pyranol-filled capacitor racks were in- 
stalled to increase capacity and main- 
tain power factor. 

The Archer Daniels Midland Com- 
pany manufactures vegetable oils and 
maintains plants in several locations 
in this country, the Edgewater plant 
being one of the largest. The proc- 
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witchgear Modernized 


Transformers and Pyranol Capacitors 


esses of manufacture require that this 
plant be in continuous operation 24. 
hours a day the year around. Located 
on the Hudson River, the plant is ac- 
cessible for the delivery of raw ma- 
terials by boat. Shipments of between 
5,000 and 9,000 tons of flax arrive at 
regular intervals and are unloaded 
direct from the hulls by suction de- 
veloped by electrically driven com- 
pressors. The flax is then placed on 
electric conveyors, which transport it 
to the storage bins, in readiness for 
manufacture. In the manufacturing 
process electric service is required for 
the operation of conveyors, presses, 
kettles and in many other allied ap- 
plications. Power is supplied by the 
Public Service Company of New Jer- 
sey from its 26,400-volt lines, stepped 
down successively through two series 
of transformer banks to 2,400 and 
440 volts. 

The total connected load of the 


Also Installed in Order to Pro- 
mote Production Efficiency in 


Vegetable Oil Plant 


plant is 6,308 hp., of which 2,267 hp. 
was connected to a revamped switch- 
board that had been originally in- 
stalled in 1912 to distribute 350 kw. 
at 440 volts. At the time of the re- 
placement this 24-year-old board was 
a vital key in the plant, serving twelve 
different departments. It extended 
across the entire end of one of the 
machine rooms, occupying valuable 
manufacturing floor space. Its panels 
were of the conventional live-front 
vertical type, of slate, with instru- 
ments, knife switches and fuses 
mounted on the front, exposing live 
parts. Mounted on the rear, oil cir- 
cuit breakers, buses, connections and 
instrument transformers were also ex- 
posed to accidental contact, and there 
was no provision for isolating the oil 
circuit breakers from the bus. 


Why new equipment was needed 


Twenty-five years ago this 
recognized as good practice, but as 
production schedules have become 
more exacting, and as continuous op- 
eration has become more necessary, 
switchgear designs have undergone 
vast improvements. The plant had 
outgrown the normal capacity and in- 
terrupting ratings of the oil circutt 
breakers and it was necessary that 
experienced electricians be available 
at all times to avoid complications. 
The old switchboard, revised to oper- 
ate at increased capacity, was a Con- 
stant threat to continous plant opera 
tion, which if interrupted would have 
represented a serious manufacturing 
loss and consequent delay in ship- 
ment. In addition, the fire insurance 
rates on the open type equipment 
placed an added burden on operating 
costs. 

For several years records were kept 
on the cost of keeping this switch 
board in operation, including new 


was 
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Plant Superintendent, 
Archer Daniels Midland Company. 


Edgewater, N. J 
and 


HAROLD C. PAIGE 


Industrial Department, 
General Electric Company, 
Newark, N. J. 


parts and labor required in mainte- 
nance. A careful analysis of these facts 
and the accurate record of mainte- 
nance costs dictated that the old switch- 
board should be replaced, for the sake 
of economy, with a new and up-to- 
date switching equipment. Incidental 
to the installation of the new switch- 
gear, transformer capacity was in- 
creased by 50 per cent, a margin 
needed to safeguard the current pro- 
duction rate and to provide for future 
expansion. 


New installation designed 
for flexibility 

To meet the requirement of flexi- 
bility, the incoming and the various 
feeder equipments of the new switch- 
board were designed so that each is a 
separately inclosed unit. This local- 
izes departmental shut-downs, as far 
as the control equipment is concerned, 
and provides safety to men working 
on the equipment. In order to reduce 


By WILLIAM A. FOLEY 


to a minimum the length of time re- 
quired to effect the changeover, ship- 
ped assembled units of the cubical 
type manufactured by the General 
Electric Company were selected. A 
separate room adjoining the trans- 
former vaults and the machine room 
was made available for the new 
board. 

The new _ low-voltage switching 
equipment now occupies a space in 
the center of this room, approxi- 
mately 41 ft. long, 6 ft. deep and 90 
in. high. It consists of the following: 


One 440-volt, three-phase, a. c. incoming 
line cubicle with 2,000-amp. oil circuit 
breakers. 

Six 440-volt, three-phase, a. c. feeder 
cubicles with 1,200-amp. oil circuit breakers. 

Three 440-volt, three-phase, a. c. feeder 


Rear of the new switch- 
board installation 
shows totally in- 
closed cubical 
construction 


















cubicles with 600-amp. oil circuit breakers. 

Two 440-volt, three-phase,  six-circuit, 
metal-inclosed air circuit breaker panels 
for auxiliary power. 

One 440-volt, three-phase, three-circuit, 
metal-inclosed air circuit breaker panel for 
feeding capacitors. 

Two 250/115-volt, single-phase, three- 
wire, six-circuit, metal-inclosed air circuit 
breaker panels for lighting. 

Two blank panels for future circuits and 
metering. Thez high-tension board consists 
of two 2,400-volt incoming line cubicles. 


All instruments, meters and relays 
are of the semi-flush type, giving the 
front of the board smooth, regular 
contour. No live parts are exposed. 
and in each cubicle group-operated 
disconnecting switches are provided 
between the oil circuit breakers and 
the busbar. These disconnecting 
switches are mechanically interlocked 
with the oil circuit breakers and the 
hinged doors, so that access to the 
inside of each cubicle can be gained 
only when the disconnecting switches 
are open, and so that the disconnect- 
ing switches can be opened only after 
the breakers have been opened. 

The 2,000- and 1,200-amp. oil cir- 


cuit breakers have an interrupting ca- 


pacity of 50,000 kva. and the 600-. 


amp. breakers a capacity of 25,000 


kva. 
Complete changeover in 32 hours 


One of the most interesting features 
of this installation was the speed with 
which the complete changeover from 
the old switchboard to the new was ef- 
fected. At 8 p. m. on a Saturday the 
plant was shut down. At 4 a. m. the 
following Monday the transition was 


complete, with all connection perma- 
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Left—Open front of cubicle reveals window for observing position of disconnect- 


ing switches. 


Right—Open rear cubicle showing group-operated disconnecting 


switches 


nent, and the plant resumed its regu- 
lar operating schedule. It is signifi- 
cant that this rapid changeover was 
accomplished by the foreman, three 
electricians and three helpers of the 
regular plant electrical staff, without 
emergency This fact 
commends the skill of the men who 
did the work and confirms the wisdom 
of the choice of shipped-assembled 
switchgear. To install equivalent 
switching equipment, not factory-as- 


any assistance. 


sembled, would have required from 
two to three weeks. 

Since the new switching equipment 
was installed there has been no ques- 
tion whatever of continuous plant 
operation, in so far as the supply of 
electric power to the various depart- 
ments is concerned. Plant officials, 
electricians and workmen alike are 
now conscious of greater assurance 
that the plant will continue to operate 
uninterrupted, on its 24-hour-a-day 





basis. The installation is expected to 
realize a large saving in maintenance 
expense, figures for which are, of 
course, not yet available. In addition, 
all parts are easily accessible, yet 
safely protected by mechanical inter- 
locks and metal inclosures—facts 
which have increased the safety of 
workmen and brought about a sub- 
stantial reduction in accident  insur- 
ance rates. 

Another feature of the new installa- 
tion is its ease of operation and the 
fine appearance. The switchboard 
room is now one of the show places 
of the plant. 


Meets three basic requirements 


Three physical requirements must 
be met in every industrial plant where 
continuous operation is an important 
factor. They are as follows: 


1. A reliable power supply. 

2. Adequate facilities for distributing 
power to machinery in the plant. 

3. Dependable and efficient manufactur- 
ing machinery, 


An unfailing suply of power from 
the lines of the Public Service Com- 
pany of New Jersey meets the first re- 
quirement for the Archer Daniels 
Midland Company. A _ conservative 
expansion policy, with adequate _pro- 
vision for maintenance and replace- 
ment, has kept the company’s equip- 
ment standards at a high level, thus 
satisfying the third requirement. Now, 
with a complete installation of mod- 
ern switchgear to effect the reliable 
distribution of electric — power 
throughout the plant, the company 
has met the second requirement and is 
in an admirable position to reap the 
benefits of continuous operation. 





A question arises whether it is to take the city a 
year or five years to provide adequate illumination 
) y p g 


Street Lights Save Lives 


An editorial from Detroit News, January 20, 1937 


The police offer comparative figures attesting the 
value of better lighting on traveled streets. 


Since 








for downtown Detroit and fourteen main streets at 
night. The consideration debated is one of money: 
Whether the city ought to spread an outlay of 
$3,000,000 over the longer term, or take on the en- 
tire program at once, with a possibility of a substan- 
tial contribution from the W.P.A. 

A government's first consideration is the safety of 
its people, and most of us will be disposed to agree 
with the Public Lighting Commission that the traffic 
fatality figures call for as much immediate action as 
the available money will support. If it is financially 
feasible, the full program should be started now. 





September |, not a fatality has occurred on three 
sections of street illumined in the new manner, where 
40 night fatalities occurred in the preceding 2": 
years. There is what amounts to a mathematica 
formula of what to expect in the way of decreased 
accidents as lighting is improved. 

Better illumination is one of the phases of that 
engineering which we have long wished applied to 
the traffic problem. The figures show it to be the 
most influential on the accident rate. We cannot 
begin too soon to provide it on as many streets a: 
our means allow. 
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That Old Test Meter 
Is Losing Money for You 


Registration Errors in Uncompensated Standard Meters 


a Source of Loss in Testing New Service Meters 


OT many meter men are aware 

of the magnitude, in the aggre- 

gate, of the meter registration 
errors caused by the use of standard 
meters uncompensated for tempera- 
ture errors, especially in testing new 
types of service meters. In order to 
find out how much various types of 
rotating standards were effected by 
temperature, refrigerating equipment 
was recently installed in the electrical 
standards laboratory of the University 
of Wisconsin and the Public Service 
Commission of Wisconsin. 

Tests have been made on only a few 
meters, due to lack of time, but the 
results (although not enough meters 
have been tested to be positive), very 
definitely indicate that modern port- 
able standard watt-hour meters are 
much better compensated for tempera- 
ture errors than the old ones. 

The potential coils were energized 
only while making the registration 
tests, since this procedure represents 
normal service. No attempt was made 
to get the meter registration in good 
adjustment before the temperature 
tests were made, because the relative 


By ROYCE E. JOHNSON 


School of Electrical Engineering, University of Wisconsin* 


changes with temperature will be 
practically independent of small 
errors in registration at normal 
temperature. 


Results of the tests show why there 
is so much difficulty even in a con- 
stant temperature laboratory in ad- 
justing some rotating standards to 
hold their registration within 0.1 per 
cent and why these meters in use are 
always found fast in the summer (on 
100 per cent power factor loads) and 
slow in the cooler seasons. 

To arrive at some idea of the cost 
of using these old rotating standards 
in testing both new service meters and 
old service meters installed in a fairly 
warm, constant temperature location, 
consider the accompanying table of 
weather temperatures for southern 
Wisconsin and estimated temperature 
of a rotating standard being carried 
from house to house. Lower tempera- 


tures would prevail farther north. 


*From paper to Wisconsin Utilities Asso 
ciation. 
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Typical Temperatures and Un- 
compensated Rotating 
Standard Errors 


Average Weather | Est. Approxi- 
Month Temperature Rotating mate 
- -_— Standard | Meter 
10 | 3 Temp. Error 
a.m. | p.m. | Ave.| Deg. F. | 1% Slow) 
January 15.0/21.5118.7| 44 | 10 
February 19.2 | 25.5 | 22.3 | 46 0.9 
March suousf Ghek | eae L eee} 51 0.7 
April...... 45.5} 51.81 486| 59 04 
May.........| 58.0 | 63.8 | 60.9| 65 0.2 
June...... 68.0 | 73.4 | 70.7 | 
July.........| 73.5 | 79/3 | 76.4 
August ..| 68.6 | 76.9 | 72.2 | 
September | 63.6 | 69.4 | 66.5 68 
October......| 56.6 | 56.6 | 53.6] 62 03 
November....| 35.9 | 41.1 | 38.5 54 0.6 
December 22.0 | 26.7 | 24.4 | 47 0.9 
Average for 
eight months! ... a gee 0.625 





Weather temperatures are averages for 
mid-morning and mid-afternoon hours 
for each month for the years from 
1904 to 1930, furnished by the United 
States Weather Bureau. Temperature 
of the rotating standards is taken dur- 
ing cold months, as the average of 
the weather temperature and a room 
temperature of 70 deg. F. Very small 
errors will be found during the sum- 
mer months the standard 
meter temperature is nearly the same 
when used as when calibrated. For 
that reason no errors are given below 
for four months of the year. 

If the losses due to using 
tating standard meters are to be esti- 
mated, it is necessary to know how 
many service meters are tested month- 
ly which either are inside, where they 
do not get very cold, or which are of 
the temperature-compensated __ type. 
For convenience, we will assume that 


because 


old ro- 


only 125 such constant temperature 
or compensated meters are tested 
monthly. Using an average monthly 
energy consumption of 60 kw.-hr. per 
customer, the losses in registration en- 


[Continued on page 139} 
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Electric Bond & Share 
Decision Disappointing 


HE limited scope of Judge Julian W. Mack’s deci- 

sion in the government’s hand-picked case against 
Electric Bond & Share was disappointing. By limiting 
itself to the registration provision, the court left unan- 
swered the constitutionality of the act as a whole, and 
particularly the famous “death sentence” provision. 

Why the government, which, if we read correctly 
the President’s latest message to Congress, is desirous 
of quickly determining the constitutionality of enacted 
laws, should want to limit judicial consideration in so 
important a case fails of understanding. 

Can it be that the government by establishing the 
point of separability of the different parts of the act 
would be less fearful of the effect of a determination 
of any single provision, such as Section XI, upon the 
constitutionality of the act as a whole? 

The Public Utility Act does not provide manda- 
tory guidance for the S.E.C. to follow, but leaves such 
open to the arbitrary discrimination of the agency. It 
should be obvious that Judge Mack’s decision opens 
the doors to unnecessary litigation on every S.E.C. 
order, a thing that we were led to believe in the begin- 
ning the government was trying to avoid. 


Electrical Group Promotes 
New Mathematical Tool 


HILE few electrical engineers may know or even 

need to know what a tensor is or what it is good 
for, they should be appreciative of the fact that the 
electrical profession is participating in the formation 
of a new mathematical tool in such manner as to enlist 
the collaboration of abstract mathematicians. Several 
members of the Princeton, M.I.T. and other faculties 
attended the recent A.I.E.E. convention session to dis- 
cuss the papers by Kron, Boyajian, Bewley and Pen- 
Tung Sah. Among them were Veblen, Hoffman, Lef- 
schetz, Tucker, Struik, Burington and Byrne. 

It is primarily Gabriel Kron who has shown that 
the tensor methods developed by the mathematicians to 
handle the complex problems of relativity and atomic 
theory have wide application in equally complex elec- 
tric systems embracing machines and circuits. They 
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are thus the most general technique known for express. 
ing the relationships between any number of quantities. 
in space of any number of dimensions and with an\ 
degree of interdependence. While nomenclature and 
rigorous terminology are still to be clarified, as Slepian 
has pointed out, the abstract concepts can undoubted], 
be evolved into workable technique even though the 
English counterpart lags. 

New bonds of understanding between pure mathe. 
maticians and engineers are being formed in the process 
of forging and heat-treating this new tool of analysis. 
systematically and flexibly. P. L. Alger is to be com- 
mended for sponsoring and encouraging this sym- 
posium because it exemplifies the A.I.E.E. in its most 
erudite potentialties. It is quite possible that tensor 
analysis will ultimately provide the unifying influence 
for all engineering desired by many educators who are 
remolding curricula in efforts to consolidate the various 
branches into a more cohesive whole. 


The Problem of Sudden Prosperity 


RANSITION from a period of scarcity to a period 

of plenty brings with it certain very definite busi- 
ness problems. Today we are facing these problems 
in the electrical industry —the problems of sudden 
prosperity. 

Orders are piling up, deliveries are becoming 
longer and prices are advancing. After several years 
with the buyer in the seat, we are in a seller’s market. 
It is not an easy situation to handle. 

When prices are falling the buyer has no pity, 
but should the seller take equal advantage in the up- 
turn? In the electrical industry this situation can 
easily become serious. The power companies did for 
some time withhold equipment purchases for expan- 
sion and allow demand to absorb capacity reserve. 
This was not done through a spirit of penuriousness. 
but rather in caution, due in large measure to un- 
certainty as to the nature of the federal program of 
encroachment and restraint. 
mits no delay. 


Necessity, however, per- 


Intelligent buyers realize that the period of very 
low prices has passed into history. They understand 
that basic materials and wages are up substantially. 
that operating and management costs, including the 
new taxes and the new clerical costs that go with them, 
have increased, and, naturally, they are prepared to 
pay higher prices. 

On the other hand, the price situation might easily 
get out of hand and precipitate a flood of orders at 
protection prices, which, in turn, like 1921, would 
bring pyramids of orders, or false prosperity. 

While the law of supply and demand has not 
been repealed in the new economic order, it is equally 
basic that a fair price maintains buyer confidence, helps 
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stabilize competition and enables the manufacturer to 
put the emphasis upon quality and service, where it 
really belongs, rather than on price. The buyer is 
still too close to the depression period, when price 
alone counted, to be willing to consider the life-time 
cost if the differential between products of different 
quality is considerable. 

The fear today, not only in the electrical market 
but generally, is that this recovery market might 
gather momentum so fast that it will be uncontrollable 
and run away with itself. The electrical manufacturers 
are not unmindful of this situation. 

Except for apparatus that of necessity takes a 
long time to build, forward-thinking manufacturers are 
not committing themselves to deliveries beyond a 
period in which they can protect themselves on raw 
materials and labor. To quote on longer deliveries 
means not only the possibility of loading the factory 
with orders that may be billed at prices considerably 
below the market at the time of delivery, but it creates 
the possibility of not being able to serve old customers. 

The situation places upon buyers also certain 
definite responsibilities. Attempts to cover long-range 
requirements at present prices only accentuate the 
cluttered-up condition of the market and thereby con- 
tribute to higher prices. Buyers also can improve the 
delivery situation by confining their purchases as 
much as possible to standard equipmem. 

Sudden spurts and declines are not profitable for 
either the manufacturer or the utility. It is the long 
pull of slowly rising business that brings profits. 


Poorly Lighted Federal Buildings 


HY are government buildings so poorly lighted? 

Here we have an administration that for four 
years preached “the more abundant life” through the 
wider use of electricity. Make electricity cheap enough, 
it has said, so that people will use lots of it. 

In Washington, a city with extremely low rates, 
we have federal buildings erected in the past three years 
with lighting levels that would not have been acceptable 
by the conservative lighting standards of ten years ago. 
Lighting, the most universal use of electricity, is being 
skimped under the very administration that is urging 
the benefits of the wider use of electricity, the adminis- 
tration that is spending hundreds of millions of dollars 
in dams to make electricity more plentiful at lower 
rates. the administration that has all along insisted that 
low rates would bring higher energy consumption. 

Surely the President is sincere in what he says 
about the benefits to be derived from the more extensive 
use of electricity and is not using electric energy as a 
political football to be kicked around. He must believe 
what he says about the relation of rates to the use of 
electricity. Then how does one account for the totally 
inadequate lighting of the new government buildings? 
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Like charity—which should begin at home—let 
the government start in Washington and build up the 
lighting in present and planned federal buildings to a 
level of intensity more nearly approaching the accepted 
standards, then perhaps it might speak with authority 
and experience when it tries to extend electric service 


far afield. 


The Engineer as a Social Thinker 


TTEMPTS to apply the methods of engineering 

analysis to the complex problems of society, and 
thus by mathematical logic to arrive at their solutions, 
have not been frequent nor brilliant enough to make 
much impression on the public mind. This is why we 
see occasionally such expressions of the general feel- 
ing as was contained in President Roosevelt’s recent 
letter to educators suggesting that undergraduate engi- 
neers be given an adequate conception of the social 
responsibilities that will be theirs when they go out in 
the world. But many of our best engineering and 
pedagogic minds have given long and serious thought 
to the problems of society. 

While the published results of these cogitations 
are comparatively few and quite uniformly lacking 
in those qualities of literary appeal that capture the 
public, they do contain much valuable material which 
might very readily lead to the common-sense resolu- 
tion of many of the social and economic difficulties 
that beset us. Added now to the best among such 
works is the book ‘The Capitalistic System and the 
Nature of Unemployment,” by the late Alfred Alsaker, 
well-known electrical engineer, designer and inventor. 

Radical in his youth, Alsaker did not, as do most 
of us, become conservative as he grew older by simple 
acceptance of things as they are. Although as a 
sensible man he accepted and enjoyed the rewards that 
capitalism gave him for his work, he did not believe 
in the rightness of the system—not until he had 
thought out the theory of the working of it, which is 
the material of his book. In his own words: “I con- 
ceived the idea of analyzing the general behavior of 
the capitalistic system by the methods commonly ap- 
plied to engineering problems . . . I expected that 
an impartial analysis would prove the capitalistic sys- 
tem to be inherently unstable and detrimental to the 
workers’ interests . My expectations were not 
fulfilled, however, and I was somewhat chagrined when 
my analysis showed that my former understanding of 
the capitalistic system was superficial and erroneous.” 

It will probably be the fate of Alfred Alsaker’s 
book to be neglected by men in positions of power. 
And they will continue their well- or ill-judged experi- 
menting with the lives of men in preference to taking 
a reasoned analysis of the facts and conditions of civil- 
ized society as the starting point for logical and intel- 
ligent treatment of them. 
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Roosevelt Favors 


Lilienthal on T.V.A. 


By CARTER FIELD 


This noted journalist gives his per- 
sonal comments and interpretations 
on current happenings affecting the 
electrical industry. His background 
and his location at Washington make 
his thoughts informative and inter- 
esting even though all may not agree 
with him. 


ASHINGTON chuckles over 

an alleged bedtime _ story 

about President and Mrs. 
Roosevelt. Said Eleanor, according 
to the tale: “Franklin, I just don’t 
understand you. Last night at din- 
ner you listened to Senator A ex- 
pound his doctrine and you said 
to him: ‘Senator A, you are _per- 
fectly right. But tonight at din- 
ner you listened to Senator B say 
exactly the opposite, and you said 
to him: ‘Senator B, you are per- 
fectly right.” I just don’t see how 
you can be like that.” 

“Eleanor,” the President is alleged 
to have replied, with considerable em- 
phasis, “you are perfectly right.” 

Which is one explanation of why 
nobody in Washington is quite sure 
whether Dr. Arthur E. Morgan or 
David E. Lilienthal is going to win 
the T.V.A. battle now in progress. 

Lilienthal emerged from a talk with 
the President saying: “I got what I 
came after.” 

Morgan talked an hour and a half 
with the President later and came out 
almost convinced again that the Pres- 
ident was fundamentally on his side 

almost! 

But there are some very potent 
gentlemen who have no doubt what- 
ever about the outcome. For ex- 
emple, Senators George W. Norris, 
daddy of T.V.A.; Senator Robert La 
Follette, of Lilienthal’s home state of 
Wisconsin; Senator Homer T. Bone 
of Washington. They are for Lilien- 
thal, personally, politically and eco- 
nomically. 

They want the entire electric indus- 
try of this country in the hands of 
the government, and they are not 
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greatly concerned over any such con- 
stitutional questions as taking prop- 
erty without due process of law. Be- 
sides, aren't we going to fix up the 
judiciary? 

Every indication is that the Presi- 
dent is leaning distinctly toward the 
Lilienthal side. Not all the way, but 
a considerable portion of it. 

It is perfectly true that the Presi 
dent is interested in Dr. Morgan’s 
ideas about T.V.A. outside of power 
—river control, irrigation, social ex- 
periment, economic planning, etc. But 
these do not present, for the moment 
at least, a battle—certainly not a bat- 
tle against a cordially detested enemy! 
And how Roosevelt does revel in a 
battle! 

Arthur Morgan holds views which 
are anathema both to the radicals and 
conservatives in this fight. But he has 
been hamstrung from the beginning. 
At the outset, back in 1933, Lilienthal 
and Harcourt A. Morgan, the third 
member of the authority, made a “vot- 


ing trust” agreement. Lilienthal 
would vote for everything H. A. 


wanted on questions affecting agricul- 
ture, and in return H.A. would vote 
for everything Lilienthal wanted on 
power! 

Lilienthal has wanted battle and 
competition to the bitter end from the 
first, and every vote in T.V.A. has 
been decided two to one in his favor. 
One of the first decisions was that 
Lilienthal should handle all the nego- 
tiations with the private utilities. In 
the recent case Dr. Morgan insisted 
that Wendell Willkie of Common- 
wealth & Southern should come be- 
fore the entire board with his propo- 
sition. Lilienthal agreed reluctantly 
to this, but then advised Willkie priv- 
ately that the need for his appearance 
had passed! 

Willkie smelled a mouse and came 
anyhow. Asked if his views were cor- 
rectly stated in writing by Lilienthal, 
he emphatically denied that they were. 
But within a few minutes after the 
adjournment of the conference a state- 
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ment was issued from T.V.A. head- 
quarters in Washington stating Will- 
kie’s views as Lilienthal had expressed 
them. And this happened after a re- 
quest by Willkie for a joint statement 
had been voted down by the custom- 
ary two to one vote! 

President Roosevelt told both Mor- 
gan and Lilienthal that he wanted the 
contract between T.V.A. and Common- 
wealth & Southern extended for a 
brief period pending negotiations. But 
Lilienthal, always with the two to one 
vote power over the chairman, wrote 
in terms and conditions which he is 
accused of suspecting Commonwealth 
& Southern would not accept. 

That’s the way the battle has been 
going, with Lilienthal appealing to 
local pride, local industry and labor, 
and with those in sympathy with him 
running a sniping campaign in addi- 
tion to the main objective. 

One might well wonder why the 
President does not just throw Dr. Mor- 
gan out. There are three reasons why 
he has not done so. First, the Presi- 
dent likes Dr. Morgan personally, and 
has a personal and very strong reluc- 
tance ever to throw anyone out about 
whose personal loyalty there is no 
question. Second, the President ac- 
tually goes a long way toward agree: 
ment with Dr. Morgan’s economic 
theories with respect to the electric 
business. And, finally, Dr. Morgan 
has a mass of documents accumulated 
since 1933 which might be highly 
embarrassing to the Administration if 
published, though nothing that reflects 
in the slightest degree on the Pres! 
dent himself. 

One of the attacks on Dr. Morgat 
is that he has always favored the pr 

[Continued on page 134] 
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“To Sell Commercial Cooking” 


To the Editor of EvectrricaL Wor.p: 


I was very much interested in your edi- 
torial “The Key to Commercial Cooking,” 
in the September 26 issue. Having served 
as chairman of the N.E.L.A. commercial 
cooking committee for several years prior 
to its being discontinued, I was asked to 
act in the interest of the electric commer- 
cial cooking market as a member of the in- 
dustrial power subcommittee, later organ- 
ized under the E.E.I. 

It is quite true that as an industry we 
attempted to develop this market by talk- 
ing about electricity to people who thought 
in terms of food. However, it should be 
pointed out that during the years 1928 
through 1931 national commercial cooking 
schools were held under the auspices of 
N.E.L.A., at which prominent chefs and 
managers from the food service industry 
appeared to instruct our power company 
salesmen in the terminology and technique 
of kitchen operation. It is my _ personal 
conviction that the peak sales in this mar- 
ket, attained in 1930, were due to the start 
we had made in this type of instruction, 
together with efforts to co-ordinate the in- 
terest of equipment manufacturers, utilities 
and consumers through their trade associa- 
tions. 

Utility sales departments that have con- 
tinued to develop this market during the 
past five years have turned to the sale of 
small counter devices with 
than appears on the surface. Today more 
than 65 per cent of the financially respon- 
sible restaurants in the country use elec: 
tricity for specialty cooking with these small 
devices, and this 
materially this year. 


more success 


number will increase 
Thus, the chef and 
kitchen manager have become acquainted 
with the “opening wedge” to electric cook- 
ing. These chefs and managers will con- 
tinue to buy small electrical devices. 

The complete kitchen installation must 
rest with the hotel or restaurant owner 
and in many cases the banker who may 
be concerned with the financial aspects of 
business, 

Over-all cooking cost, in the mind of this 
man at the top, is an expense item aver- 
aging from 1.5 to 2 per cent of gross sales 
cost, regardless of fuel. He is much more 
concerned with food cost, which represents 


#2 per cent, and labor cost at 24 per cent, 
both of which are increasing. When the 
utilities and manufacturers co-ordinate their 
eforts and hire kitchen experts who in 
turn can show the food service executive 
that electric uquipment can save food and 
labor ¢ 


or cost, this market will assume a major 
Position in utility sales. 

At present the commercial kitchens of the 
country are filled with obsolete equipment, 
but the ; oking fuel is not the key to open- 
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ing this market. The key lies in some 
modern medium that will cut food and 
labor costs, save space, step up efficiency, 
improve quality, which, at present, only 
electric equipment can do. The key is 
held by some kitchen expert who knows 
these facts and can profit by presenting 
them forcefully. He will be the vital fac- 
tor in the Commercial Cooking Bureau that 
will eventually come into its own as the 
stepchild of the successful marketing bu- 
reaus that have already lighted the way. 

B. M. Riker, 

Manager Commercial Dept., 


Rockland Light & Power Co. 


To the Editor of Evectricar Wor.p: 


Please permit me to express my _per- 
sonal appreciation of your recent editorial 
on “The Key to Commercial Cooking.” 

Ten years back it was my privilege to be 
chairman of the commercial cooking com- 
mittee, N.E.L.A.. and know some of the 
reasons why electric commercial cooking 
and baking have not been the success they 
so well deserve. It was not the selling 
of electric cooking devices that failed, 
however. The greatest obstacle was and 
still is the failure of the utility executive to 
become electric cooking minded. 

We had, and have, in our industry, many 


very capable and _ experienced cooking 
salesmen and engineers. But we_ lack 
executive acceptance, and with little or 


no advertising of the product, selling is 
almost impossible. 

Wiring and installation costs are also 
altogether too high and nobody has ever 
done anything about it. In many cases, 
too, the rate has impeded sales effort, espe- 
cially in instances where a maximum de- 
mand was in the schedule. 

The commercial cooking committee did 
get out real information and held success- 
ful cooking schools. Attendants received 
training that put them in position to sell 
hotel and restaurant managers and chefs. 
Most of this information we secured from 
practical experience not learne' from 
books. There have been more than a hun- 
dred articles written by our salesmen on 
electric cooking, most of which I have in 
my files. These have been placed in the 
hands of hotel men. Hotel and restaurant 
executives knew more about electric cooking 
than one would suppose. They are all very 
well read and are up to date—they are paid 
for that. 

We were just beginning to come into our 
own when the old N.E.L.A. folded up. 
What we need is the reorganization of the 
old committee work, supported by more 
advertising, lower rates and wiring costs. 

A. M. Ltoyp, 

Sales Engineer, Electric Cooking, 

Commonwealth Edison Company, Chicago 


Doubts Necessity for 
Heavy Rural Design 
To the Editor of Evecrrican Wort: 


I believe that G. H. Underhill has pre- 
sented a very timely discussion on the du- 
bious propriety of retaining heavy-loading 
design for rural lines. As I recall it, this 
is the first feature article in the ELEcTRICAL 
Wortp that has been devoted to this im- 
portant subject. 

In my letter to the editor in the July 28, 
1934, issue I wrote: “In view of the great 
difference between the code requirements 
and the probable extreme weather condi- 
tions, it seems that this offers at present 
one of the most promising fields for inves- 
tigation for reducing this 
ducible minimum of the 
outlay.’ ” 


so-called ‘irre- 
distribution 


In a graduate research project, sponsered 
jointly by a.large electric utility and the 
college, a special study was made of this 
particular problem. A mathematical study, 
using probability theory, of a 40-year 
Weather Bureau record at a given location 
showed that the heavy loading would occur 
only once in thousands of years, providing, 
of course, there would not be a definite 
long-term climatic change trend. A new 
loading, that would take place only once in 
hundreds of years, was proposed. 

When this new proposed loading was ap 
plied to the design of a two-wire, 6,900-volt 
rural line a saving of 20.6 per cent was 
indicated in the first cost. A line of this 
type was actually built at a later date, and 
the savings were a little larger than ex- 
pected. The operation of this line has 
been so satisfactory that numerous addi- 
tional ones have been built, and the savings 
have become progressively larger. 

The details of this study are discussed 
by B. E. Lowe in Oklahoma Agricultural 
and Mechanical College Engineering Ex- 
periment Station Publication No. 20, “Rural 
Line Design Investigations.” 

A. NAETER, 

Head of Electrical Eng. Dept., 
Oklahoma Agricultural and Mechanical 
College, Stillwater. 


Likes the Inquiry Cards 
To the Editor of EvecrricaL Wor.p: 


I should like to take this opportunity of 
congratulating you on your excellent maga- 
zine, which is read with great interest both 
by myself and my staff. The [manufactur- 
ers’ bulletin] card is an excellent idea and 
the information will be valuable. 

E. S. Duncn, 
Bermuda Electric Light, 
& Traction Co., Hamilton 
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Proposed Judiciary Change Seen 
Giving Roosevelt a Strong Hand 


Reform on injunctions would provide bargaining weapon in settle- 
ment of the T.V.A. situation — Resumption of negotiations likely 
when hostile group has talked itself out — Await policy report 


Action last week by President 
Roosevelt in recommending to Con- 
gress sweeping changes in the judici- 
ary is seen by close observers as a 
move to give him the upper hand in 
power and other controversies now 


receiving consideration. A _ bitter 
fight is expected in Congress when 
the proposed reorganization plan 


reaches the floor. Charges have been 
made that the President was attempt- 
ing to “pack” the bench so as to 
insure rulings on New Deal legisla- 
tion to his liking. 

The nearness of the decision of 
Federal Judge Julian W. Mack, in 
the government’s “hand-picked” case 
against Electric Bond & Share and 
twenty-one affiliates, to the President’s 
message had the appearance that Mr. 
Roosevelt desired a change in the Su- 
preme Court personnel before the util- 
ity suit reached it. Judge Mack’s de- 
cision upheld the government’s con- 
tention that the provisions of the util- 
ity act are separable. 

The references to the injunctive 
processes of the courts by Mr. Roose- 
velt is regarded as a step to give him 
a weapon to use, in bargaining, 
against those contesting New Deal leg- 
islation. This is particularly true in 
the T.V.A.-utility power pool contro- 
versy. It is well known that the Pres- 
ident is not entirely satisfied with the 
present power situation. The injunc- 
tion against the T.V.A. has “frozen” 
that agency and given the utilities a 
strong weapon to be used in bargain- 
ing for a solution of the difficult prob- 
lem. Opinion prevails in Washington 
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that Mr. Roosevelt still desires to set- 
tle the power question in fairness to 
all. It is understood that an advisory 
group is considering the federal power 
policy independently of the Ickes com- 
mittee. This has been interpreted to 
mean that Mr. Roosevelt will not rely 
entirely upon the opinion. of those 
known to favor government owner- 
ship. 

The argument has also been put 
forth in Washington circles that the 
President has paved the way for the 


power “radicals” to talk themselves 
out and to give him the time to win 
them over to his views. It was pointed 
out that certainly the outbursts by 
Senator George W. Norris and Repre- 
sentatives John E. Rankin against any 
compromise between T.V.A. and the 
utilities has made it difficult for Mr. 
Roosevelt. Their charges against the 
utilities take on the atmosphere of 
arousing an unwarranted atmosphere 
of public antagonism. 

Feeling is still strong in informed 
quarters that when the government has 
maneuvered itself into a more favor- 
able bargaining position, and the con- 
troversial aspects thoroughly aired, 
Mr. Roosevelt will force a solution 
which will protect private utility in- 
vestment and at the same time carry 
out his original intentions of cheap 
and abundant electricity. 


Two Utilities Withdraw Suits, 
to File with S.E.C. Under Act 


After fourteen months of bitter op- 
position to the Public Utility Holding 
Company Act and emphasizing the 
destructive features of the legslation 
and possible losses to investors, North 
American Company and American 
Water Works & Electric Company 
capitulated to the demands of the Se- 
curities and Exchange Commission 
and this week signified their intentions 
of registering under the Act. 

The action of the two utilities came 
suddenly and as a complete surprise 
as it had been held that their cases, 
recently remanded back to the lower 
court by the Supreme Court, offered a 
splendid opportunity for a complete 
test of the constitutionality of the Util- 
ity Act. The intention to regster fol- 
lows closely the decision of Federal 


Judge Julian W. Mack on January 29 


upholding the Government’s conten- 
tion that the sections of the Act are 
separable and the validity of the reg: 
istration provisions. 

James M. Landis, chairman of the 
S.E.C., was highly elated over the ac- 
tion of the two utilities and in a letter 
to James F. Fogarty, president of 
North American, stated that “the pur 
suit of such a policy means not only 
increased emphasis upon respect for 
law and law observance—so impor: 
tant in these days of financial and eco- 
nomic readjustment—but prevents the 
possibility of irretrievable harm being 
done to those moral sanctions up0 
which one must ultmately rely for the 
appropriate effectuation of broad gov 
ernment policy.” 

Not only are the two companies Tee 
istering but they are withdrawing thel! 
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suits in the District of Columbia Court 
to enjoin enforcement of the Act. 
However. in registering they are re- 
serving constitutional rights to contest 
later any provsion of the Act. 

The companes stated that they fa- 
vored constructive regulation of hold- 
ing companies and thought that by 
registering legal clarification of the 
situation could be effected. 

Amercan Water Works & Electric 
expects to proceed promptly with 
plans for simplification of its capital 
structure and for extensive refinancing, 
H. Hobart ‘Porter, president, declared. 

Electric Bond & Share has not sig- 
nified what course it will follow, but 
belief is strong that the company may 
register as may some of the other 
utility companies. 


Merger Application 
Denied by Board 


Application of Lexington Water 
Power Company and Broad River 
Power Company of Columbia, S. C., 
subsidiaries of the Associated Gas & 
Electric System, for authority to merge 
has been denied by the South Carolina 
Public Service Commission. The com- 
mission held that comparing the in- 
come and indebtedness of the two com- 
panies it was obvious that the Broad 
River’s revenues are much larger in 
relation to its funded debt than the 
Lexington Company’s. 





Power Production by Electric 
Utilities Reaches All-Time Peak 


Sales to ultimate consumers show increase of 15.3 per cent, while 
revenue is up only 7.7 per cent — Average residential use is 719 kw.- 
hr., with rate at 4.69 cents — Industry pays $266,000,000 in all taxes 


Generation of electricity by the 
electric light and power industry for 
1936 was the highest in history, total- 
ing 106,000,000,000 kw., and com- 
pares with 92,611,423,000 kw. in the 
preceding year, a gain of 14.5 per 
cent, according to the Edison Electric 
Institute. Kilowatt-hour sales to ulti- 
mate consumers totaled 89,500,000.- 
000, against 77,596,025,000 in 1935, 
an increase of 15.3 per cent. Revenue 
from ultimate consumers was $2,058.- 


300,000, against $1,911,988.900, a 
gain of 7.7 per cent. 


Net purchases higher 


Kilowatt-hour generation by water 
power was 37,001,000,000, against 
36,543,567,000 in 1935, a gain of 1.2 
per cent. Steam generation showed 
an increase of 23.4 per cent—68,100,- 
000,000, against 55,197,445,000. Kilo- 
watt-hour net purchases from other 
sources was 2,000,000,000, against 


2,351,360,000 in 1935, and net pur- 
chases over international boundaries 
was 1,000,000,000, against 901,098,- 
000. 


Generaling capacity at the end of 


1936 was estimated as 34,076,000 kw., 
of which 9,410,000, or 28 per cent, 
was in water power stations, 24,026,- 
000 in steam station and 640,000 in 
internal combustion engine plants. 
This compares with 38,888,305 kw. in 
1935. 

Total construction expenditures for 
1936 were estimated by the institute 
at $275,000,000, as against $192,- 
000,000 the year before and less than 
one-third of the peak 1930 figure of 
$919,000,000. 

It was estimated that as a result 
of promotional sales campaigns elec- 
trical appliance dealers, other than 
the utilities, sold more than $452.- 
000,000 of merchandise during last 
year, which was 85 per cent of the 
total of such sales. During the first 
eleven months of 1936 more than 
1,956,327 electric refrigerators were 
sold, and it is estimated that practi- 
cally 90 per cent were sold through 
non-utility outlets. 

More than 26,100,000 customers 
are now receiving electric service, as 
against 25,312,802 at the end of 1935, 


an increase of 3.1 per cent. It is 


REVENUE FOR RURAL LINES—Part of the group of 300 from Southern utility companies who attended the 


“outheastern Regional Farm Power Sales Conference at Atlanta, Ga. During the two-day conference major attention 
was focussed on the manifold uses of electric service on the farm. and twenty speakers, from utility companies and 
electrical manufacturing groups, discussed methods for securing revenue from rural lines. 
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estimated that 915,000 farms are now 
receiving electric service. 


Taxes higher 


The institute estimates that the elec- 
tric utilities paid $266,000,000 in 
taxes, an increase of $11,000,000 over 
the total taxes in 1935. Federal taxes 
amounted to about one-third of the 
total. Taxes paid by privately owned 
electric utilities represent an amount 
twice the cost of fuel and three-fourths 
of the annual payroll, it was said. 

Residential electric rates showed a 
decrease of 6 per cent and the unit 
cost was 46 per cent below 1913, while 
the cost of living was 44 per cent 
above the 1913 figure. The annual 
residential use per customer in 1936 
was 719 kw.-hr., as against 669 kw.-hr. 
the year before. The average rate 
was 4.69 cents, against 4.99 cents. 
The average annual bill was $33.72, 
against $33.38 in 1935. 


Long Island Utility 
Drops Rate Contest 


The Long Island Lighting Company 
has decided not to appeal the recent 
decision of the Appellate Division of 
the Supreme Court, supporting orders 
of the Public Service Commission 
lowering electricity rates of the com- 
pany. 

The Long Island Lighting Company 
sought by certiorari to review the de- 
termination of the commission, which 
had directed a cut in rates which 
would cost the company $1,194,000 a 
year. The company voluntarily made 
a reduction of $553,000, but the com- 
mission ordered a further cut of 
$641,000. The decision means the 
company must refund more than 
$640,000 in rate rebates to customers, 
plus 6 per cent interest. 


Utility Not Responsible 
for Service Pipe Failure 


Owners of dwellings and not power 
companies are responsible for service 
entrance conduits run down the side 
of the house, the Massachusetts De- 
partment of Public Utilities ruled in 
a recent finding. A. W. Withey peti- 
tioned the board to order the Lynn 
Gas & Electric Company to meet the 
cost of replacing a service pipe of 
this kind which was torn from its 
moorings when a tree fell across wires 
of the company. 
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Morris L. Cooke Quits as Power 


Board Director for Trip Abroad 


Resignation as head of Rural Electrification Administration accepted 
“with the greatest reluctance” by President Roosevelt — Regarded as 
one of most influential advisers in formulation of policies on power 


Morris L. Cooke, who has headed 
the Rural Electrification Administra- 
tion since its inception in May, 1935, 
has resigned in order to take an ex- 
tended trip abroad. Although it was 
known that Mr. Cooke, who is 64 
years old, has several times requested 
to be relieved of his duties, first 
notice that his resignation was being 
given serious consideration came with 
a White House announcement Febru- 
ary 6, releasing him “with the great- 





Morris Llewellyn Cooke 


est reluctance.” Mr. Cooke now 
joins the coterie of New Deal policy 
makers who have retired to private 
life since the re-election of President 
Roosevelt last fall. 

The views of Mr. Cooke on power 
development and conservation have 
been influentia! in shaping Mr. Roose- 
velt’s policy, even before he became 
President. Mr. Cooke served as a 
member of the New York State Power 
Authority by appointment of Mr. 
Roosevelt when he was Governor of 
New York. He became Administrator 
of the R.E.A. when it was formed, 
having previously been with the Na- 
tional Resources Board. He was prin- 
cipally responsible for the Mississippi 
Valley report issued by the board. 

Giving a strictly personal reason 
for wanting to retire from public life, 


Mr. Cooke wrote the following letter 
to President Roosevelt: 


Dear Mr. ROOSEVELT: 


In accordance with our conversation, this 
is to ask you to accept my resignation as 
administrator of the Rural Electrification 
Administration as of about February 15. 
As you know, Mrs. Cooke and I are plan. 
ning to go on an extended trip out of the 
country. The R.E.A. is now a_ seasoned 
organization and fully competent to carry 
on along lines you, Mr. Roosevelt, have 
sponsored from the beginning. 

I believe so thoroughly in what is being 
accomplished that this association with your 
Administration has been a heartening ex- 
perience. And for the solid satisfaction 
which I have gotten out of my various as- 
signments and for the inspiration of your 
support and far-sighted leadership, I shall 
always be deeply grateful. Very sincerely 
yours, 

Morris L. Cooke. 


The President’s reply 
The President accepted Mr. Cooke's 


resignation in the following letter: 


My Dear Morris: 

It is with the greatest reluctance that | 
accede to your request and accept your 
resignation. 

Were it not for the fact that I know so 
well your personal reasons for asking to 
be relieved, I would make another appeal 
to you to stay. 

There is no need for me to tell you how 
sincerely I appreciate your fine loyalty and 
contribution. 

Remember you promised to get in touch 
with me just as soon as you and Mrs. 
Cooke get back. I hope that you get a 
much-needed rest and that you have a 
grand trip. Very sincerely yours, 

FRANKLIN D. ROOSEVELT. 

Pending the appointment of a suc- 
cessor, administration of R.E.A. will 
be in the hands of John M. Carmody, 
who was appointed assistant adminis- 
trator last August and has been re- 
sponsible for much of the detailed 
work of the agency. This relieved 
Mr. Cooke for his study of the drought 
area and, more recently, to take up 
his duties with the Ickes power group. 

« 


New Substations Planned 


Construction of a substation at Mid- 
dletown at a cost of $300,000 and a 
similar station at Stamford to cost 
$250,000 are planned this year, ac 
cording to a recent statement by V. E- 
Bird, president Connecticut Power 
Company. 
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Federal Power Aims Not Likely 
to Be Altered by Policy Report 


Recommendations for Bonneville Dam by Ickes committee will apply 
to all government hydro-electric projects — President with blanket 
authority can designate agency to operate plants and to fix rates 


Despite its limitation to the specific 
problem at Bonneville on the Colum- 
bia River, study of the first report of 
the President’s newest power policy 
committee should shed considerable 
light upon the future course of the 
Administration in distributing its sur- 
plus kilowatts. 

Conditions in the Pacific Northwest, 
while by no means identical with 
those at Fort Peck or in the Tennes- 
see Valley, follow a general pattern 
of sufficient similarity to justify a 
conclusion that the answer in one case 
will not vary greatly from the solution 
in the others. Furthermore, the fact 
that the same committee intends to 
progress from the specific, at Bonne- 
ville, to the general, covering federal 
marketing policies for all projects 
with “incidental” power to dispose of, 
is a safe indication that the two will 
not be found incompatible. 


Propose bill 


Unless all signs fail a pre-view of 
the committee’s recommendations for 
Bonneville was given during the clos- 
ing days of the last session when the 
Oregon and Washington senators, 
awakening to the fact that power pro- 
duction would start late in 1937, un- 
successfully attempted to crowd 
through a bill providing for a perma- 
nent administrative set-up that had, 
very significantly, the indorsement of 
the Corps of Engineers, the Federal 
Power Commission and of Franklin 
D. Roosevelt. 

As regards Bonneville, this placed 
administration, operation and main- 
tenance in the hands of the Corps of 
Engineers, but gave to the Federal 
Power Commission full determina- 
tion over the rates to be charged. It 
provided that power should be: sold 
at wholesale preferably to states, local 
governments and non-profit co-opera- 
tives, with the surplus over these de- 
mands, if any, available to private 
Power companies for resale. It gave 
to the government full power of emi- 
nent domain to acquire personal or 
teal property needed for transmis- 
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sion purposes, including 
transmission facilities. 

With the immediate problem thus 
taken care of, the bill proceeded to 
extend these principles to all federal 
projects producing surplus power or 
expected to do so in the future, giv- 
ing the President blanket authority to 
designate, in the absence of statutory 
commitments, any existing agency to 
develop and sell such power at rates 
to be determined by the Federal Power 
Commission. 

In setting rates the commission was 
directed to give consideration to (1) 
costs which it believed properly 
chargeable to power; (2) the interest 
of the ultimate consumer; (3) the 
general public welfare; (4) available 
markets. 

This was the Administration’s power 
policy three months before the fruit- 
less “truce” with the utility industry, 
and there is no reason to doubt that 
this is substantially its policy at the 
present time. 


existing 


Hold Joint Hearing 
on Associated Gas 


The Federal Power Commission, 
sitting jointly with the Pennsylvania 
Public Service Commission, will hold 
a hearing on March 3, in Washington 
to “ascertain and determine all facts, 
conditions, practices and matters re- 
garding the ownership, operation, 
management and control” of the num- 
erous servicing companies in the As- 
sociated Gas & Electric System. 

Chairman Frank R. MecNinch said 
that this is the first hearing in which 
the Federal Power Commission is ex- 
ercising authority given by the Fed- 
eral Power Act to hold joint hearings 
with state commissions on matters of 
mutual interest. The request for such 
a hearing was made by the Pennsyl- 
vania commission. 

The investigation was begun in Jan- 
uary, 1936, and related to charges re- 
flected on the books of six operating 
companies of Associated Gas & Elec- 
tric, including Metropolitan Edison, 


Northern Pennsylvania Power, Penn- 
sylvania Electric, Erie Lighting, Clar- 
ion River Power and Solar Electric 
companies. 

> 


Utility Common Par 
Reductions Approved 


S.E.C. has issued orders declaring 
effective as of February 4 declarations 
filed by American Public Service 
Company and Central and South West 
Utilities Company. 

American Public Service’s declara- 
tion concerned reducing common par 
value to $80 per share from $100, re- 
ducing capital to $7,714,720 from 
$9,644,708 and issuing 96,434 shares 
of common stock, $80 par value, in 
exchange for a like amount of present 
$100 par shares. 

Central and South West Utilities 
Company’s declaration concerned re- 
ducing common par value to 50 cents 
per share from $1 and reducing capi- 


tal to $1.686.368 from $24,229,757. 


Commission Orders 
Filing of Legal Fees 


Utilities in New York State have 
been ordered by the Public Service 
Commission to file at its office in Al- 
bany, by not later than February 28, 
a statement showing amounts paid or 
liabilities incurred for legal services 
and for services and expenses of at- 
torneys for the past six years. 

The sweeping investigation of the 
legal fees paid is believed to have 
been instituted by the commission to 
determine the amount spent in fight- 
ing rate reduction orders, opposing 
the enactment of utility legislation and 
opposing the order for a uniform sys- 
tem of accounts. The period covers 
January 1, 1931, to December 31. 
19306. 
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Court Restrains City Plant 
From Selling Appliances 


The Supreme Court of Massachu- 
setts has ruled that the municipal 
lighting plant at Concord has no au- 
thority to sell electrical appliances 
under the general law establishing 
such plants and providing for their 
operation. The case was brought by 
electrical contractor-dealers and four- 
teen other petitioners. Chief Justice 
Ruggs’ opinion holds that the conten- 
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tion cannot be supported that since 
private companies conduct this retail 
business as an adjunct to the business 
of supplying electricity a municipality 
has equal power to do so. 

The Town Department claimed that 
in four years the revenue had been 
increased by $31,221 as a result of 
maintaining its electric appliance 
store through the sale of 128 refrigera- 
tors, 115 electric ranges, 49 water 
heaters and other appliances. 


Duquesne Light Plans 
Budget of $12,000,000 


More than $12,000,000 is expected 
to be spent by the Duquesne Light 
Company on a construction and im- 
provement program beginning within 
the next few weeks and largely com- 
pleted this year. The principal ex- 
penditures under the proposed budget 
will be made to correct some of the 
weaker spots in Duquesne Light’s 
power-producing and distributing sys- 
tem uncovered in the flood of last 
year. The present flood, while not 
so severe here as that of 1936, also 
has put a severe strain on the system. 

Frank R. Phillips, president, de- 
clared that the company finds an in- 
crease in its facilities necessary to 
take care of an anticipated increased 
use of electric power over the next 
year or two. New power units are to 
be constructed for both industrial and 
domestic users. 

Recent offers by the company to 
reduce power rates for commercial 
users by approximately $500,000 a 
year were rejected by the Pennsy]l- 
vania Public Service Commission, 
which demanded that the reductions 
in rates be made applicable to 
domestic instead of commercial con- 
sumers. A new schedule has been filed. 


Bathurst Power & Paper 
to Increase Facilities 


Bathurst Power & Paper Co., Ltd.. 
is proceeding with a program of im- 
provements to round out the produc- 
tion facilities of its pulp and paper 
plant and to enable the company to 
take care of increasing business. ac- 
cording to R. L. Weldon, president. 

Expendtures of $650,000 are in- 
volved, and it is expected that the 
work will be completed by August. 
Orders for a portion of the major 
equipment have already been placed 
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Standard. Gas Unit 
to Spend $8,142,000 


Northern States Power doubles 1936 
expenditures to add generating units 
and build new lines 


Northern States Power Company 
estimates construction and improve- 
ment expenditures will total more than 
$8,142,000 this year, more than double 
the 1936 total, according to Robert 
F. Pack, president. Every division of 
the company, Minnesota, Wisconsin 
and South Dakota, is included in the 
expansion and betterment program. 

The largest single item will be ex- 
pansion of the large Riverside steam 
station in Minneapolis. A new gen- 
erating unit will be added, increasing 
capacity of the plant by 46,700 hp., 
to 180,000, making it the largest elec- 
trical plant in the Northwest. Two 
additional boilers also will be in- 
stalled. 

Other Minneapolis developments 
will include an additional service line 
between Riverside and the downtown 
Minneapolis district, improvements at 
the Hiawatha substation and the Main 
Street northeast generating station, 
and a new 13,000-volt line between 
the Wilson and Zenith substations. 

In St. Paul a new substation will be 
built to serve the growing St. Anthony 
Hill district, additional booster ca- 
pacity will be installed at the Olive 
gas station and funds are set aside to 
finance additional gas service. 

An additional 4,000-hp. generating 
unit will be installed at Grand Forks, 
with new boilers to supply steam. 
Fargo and Minot divisions will have 
more funds to handle new business. 

In the Faribault and Mankato, 
Minn., divisions a number of lines 
will be rebuilt and some voltages will 
be increased to handle larger loads. 
In the St. Cloud, Minn., division the 
substation at Belgrade will be rebuilt 
and new and more powerful lines sub- 
stituted for present lines. 

Lines will be rebuilt and substa- 
tions improved in the Sioux Falls, 
Southwestern and Wisconsin divi- 
sions. In all districts Northern States 
is providing for increased 
service to farms. 


electric 


Electric Sales in Illinois 


Total sales of electricity to ultimate 
consumers in Illinois for 1936, as re- 
ported by twelve large companies 
doing over 98 per cent of the electric 


business, were 6,528,083,106 kw.-iir., 
as against 5,767,425,251 kw.-hr. for 
1935. The largest gains in sales were 
made by the companies operating c ut- 
side of Chicago; total sales were 19.8 
per cent above 1935. Sales in Dec. 
ember showed a gain of 12.4 per cent. 


Wiring Design Group 
to Be Permanent Body 


At its first annual meeting in New 
York on January 28 the Industry 
Committee on Interior Wiring Design 
organized as a permanent body with 
E. A. Brand, Niagara Hudson Power 
Corporation, Buffalo, as chairman. 
Other officers are Allan Coggeshall, 
Hatzel & Buehler, New York, vice- 
chairman, and R. G. Slauer, Westing- 
house Lamp Company, Bloomfield, 
N. J., secretary. Each of the groups 
sponsoring this committee will have 
two members on the committee with 
the privilege of additional advisory 
members. 

The purpose of this committee is 
the furtherance of adequate wiring 
through the preparation and distribu- 
tion of the Handbook on Wiring De- 
sign, which is scheduled to come off 
the press week after next. This hand- 
book, which will be 80 pages in size, 
will have a 10,000 printing for the 
first edition. It will carry a price of 
$1 for single copies, with a scaling 
down to 20 cents for larger quanti- 
ties. Books will be available at the 
offices of any of the sponsoring as- 
sociations or at the committee head- 
quarters, 2650 Graybar Building, New 
York City. 

In order to promote book usage and 
to keep it in tune with local practice 
the committee is setting up a group 
to make suggestions for a permanent 
activity covering both of these prob- 
lems. 

Among the sponsor bodies are the 
national associations representing the 
electric utilities, manufacturers, con- 
tractors, wholesalers and inspectors. 

< 


Wiring Ordinance Upheld 


An attack on the Atlanta, Ga.. city 
ordinance providing for approval of 
electrical wiring and the licensing of 
electrical contractors failed when the 
Supreme Court of the state reversed 
a decision of Judge G. H. Howard. in 
the Fulton Superior Court, and dis 
solved an injunction against the city 
and the city electrician. 
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Wisconsin Utilities 
to Spend $15,347,678 


Ltilities in Wisconsin this year will 
spend approximately $15,347,678 for 
construction and maintenance  pur- 

oses, an increase of more than 
$2,000,000 over 1936, according to a 
survey made by the Wisconsin Utili- 
ties Association. 

Electric utilities constructed 2,333 
miles of rural lines during 1936, ac- 
cording to A. F. Herwig, secretary of 
the association, bringing service to 
6,002 customers. 

Twenty electric, gas and transpor- 
tation companies last year paid $10,- 
026.384 in state and local taxes, 
against $9,965,043 in 1935. Their 
total payroll amounted to $19,873,015 
for 12,062 employees, an increase of 
$1,500,000 over 1935. 

At the beginning of 1937 electric 
utilities served 613,120 customers, 
against 594,000 in 1935, and sold 
3,333,481,747 kw.-hr. of energy dur- 
ing 1936, as against 2,185,825,000 in 
1935. 


Patman Drops Appliance Ban 


Representative Patman of Texas has 
abandoned bis proposal to prohibit 
power companies from retailing elec- 
tric appliances. He explained that in- 
vestigation disclosed that powers of 














26 ft. high and accommodate breakers of 100,000 kva. at 15 kv. 





the federal government to regulate 
interstate commerce would reach only 
a few companies dealing in appli- 
ances, since most of this business is 
of an intrastate nature. He said that 
if any regulation is imposed it would 
have to originate in the states. 


Floodlighting Plan 


for Coronation Made 


The floodlighting program for the 
British Coronation will be on the 
largest scale ever attempted in the 
United Kingdom. The same buildings 
will be illuminated as at the Silver 
Jubilee in 1935, including Buckingham 
Palace, the Victoria Memorial, St. 
James’s Palace, the Horse Guards, Na- 
tional Gallery, Big Ben Clock Tower, 
Westminster Abbey, St. James’s Park 
and the Admiralty Arch. In addition 
the House of Commons Terrace, 
Tower of London, Hampton College 
and St. George’s Chapel (Windsor) 
will be illuminated. 

Every assistance is being given in 
connection with the floodlighting by 
the various manufacturers of flood- 
lighting equipment, the Electric Lamp 
Manufacturers’ Association and the 
electric light authorities. No charge is 
being made by the London Associated 
Electricity Undertakings for electri- 
city consumed. 


4 ae ; _— mii 
WHEELER DAM SWITCHGEAR—Switching units at the Wheeler power plant of 
the T.V.A. Designed for outdoor service, they are completely metal-clad, stand 


Manufactured 


by Westinghouse Electric & Manufacturing Company. 
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Los Angeles Bureau 


to Spend $2,600,000 


Bureau of Power and Light, Los 
Angeles, Calif., plans expenditures of 
about $2,600,000 during 1937 for con- 
struction and operations, exclusive of 
buildings. One of the primary proj- 
ects will be a new power substation 
for receiving service in connection 
with power supply from the Boulder 
power plant of the government, Boul- 
der Dam. 

This plant, to be known as Station 
E, will be located on Clybourne Ave- 
nue, San Fernando Valley, consisting 
of a reinforced-concrete control house, 
estimated to cost $60,000, oil house, 
repair shop, tanks, pumping units, 
outdoor racks, control tunnels and 
miscellaneous structures. Current will 
be received at 110,000 volts and 
stepped down to 34,500 volts. The 
station will be used for service at 
Glendale and Burbank. 

Extensions and improvements to ex- 
isting distribution and industrial sub- 
stations are estmated to cost about 
$700,000 of fund noted. In addition 
to the appropriation noted, other ex- 
penditures will be made for line con- 
struction to tie in with the system of 
the Los Angeles Gas & Electric Com- 
pany; the cost of materials and equip- 
ment to be purchased for this part of 
the program has not been estimated 
up to the present time. 


Minnesota Installs First 
Incandescent Highway Units 


Minnesota has its first modern in- 
candescent highway lighting system in 
operation outside Bemidji, where 45 
high-visibility units, equipped with 
4,000-lumen lamps, light 1.1 miles of 
a new four-lane highway leading from 
the city to the junction of U. S. Routes 
2 and 71. Installation of the new 
system, developed by General Electric 
engineers at Cleveland, Ohio, was au- 
thorized by the City Council follow- 
ing a general demand for safety light- 
ing along the new highway. 


° 
Clarks Hill Survey Urged 
Senator George of Georgia has 


recommended to President Roosevelt 
that the Federal Power Commission 
make a power consumption survey of 
the Clarks Hill Dam area, in an effort 
to find the power demands of the 
community. 
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Recent Legislation 


Rural electrification measures fea- 
ture the new legislation introduced 
in the various state Legislatures: 


Kentucky—Gov. A. B. Chandler has 
signed a bill establishing a state rural elec- 
trification organization. 


MicuicaNn—A bill to provide the machinery 
for rural electrification by authorizing the 
formation of non-profit membership corpora- 
tions of three or more members, to be 
known as electrical membership corpora- 
tions, has been introduced in the House. 
Two other bills, amending present acts, 
which would permit metropolitan districts 
and other governmental units to buy, con- 
struct, own and operate electric light and 
power plants have also been introduced. 
This proposal has been defeated in each of 
the last three sessions of the Legislature. 

Wisconsin—Four bills have been intro- 
duced by Senator Kenneth S. White at 
the request of the League of Wisconsin 
Municipalities. The first measure provides 
that utilities operated by a municipality 
or a power district would be granted li- 
censes and franchises in the future without 
first applying to the Public Service Com- 
mission. A similar measure has been in- 
troduced in the state Assembly. The sec- 
ond bill clarifies the statutes relating to 
the operation of municipal utilities and 
provides that the utility may pay into the 
general fund an amount equal to what its 
taxes would be if it were a private utility. 
This payment would be made only after 
charges for operation, depreciation and in- 
terest were met. The third measure pro- 
vides that a city, town or village has the 
right to provide facilities for production, 
transmission or distribution of electricity 
for the purpose of lighting its streets and 
buildings or for providing energy for such 
property. The fourth bill allows municipal 
utilities to make improvements or additions 
without applying to the Public Service 
Commission for permission to do so. 

Another measure, known as the Rush bill, 
would prevent utilities from extending lines 
in any territory where a co-operative has 
been incorporated for a_ period of six 
months. If during this period, an_ allot- 
ment of money is approved for such a co- 
operative by the federal government, no 
public utility would be permitted to begin 
construction in that territory for a year 
from the date of incorporation under the 
proposed bill. 


CoLtorapo—A legislative program, giving 
the state wide control of public utilities, 
has been introduced in the Legislature. The 
bills introduced in the Senate provide for 
regulation and supervision by the Public 
Utilities Commission of relations between 
public utilities and affliated companies, in- 
cluding holding companies; provide that 
utilities should pay the expenses of valua- 
tion proceedings by the commission, not 
to exceed 4 per cent of the companies’ an- 
nual net revenues; confer upon the com- 
mission power to regulate and control the 
issuance of stocks and bonds by public util- 
ities. The bills would also provide that 
utilities must file complete lists of stock- 
holders of voting stocks, and forbid di- 
rectors from delegating their management 
powers to affiliate companies. Another bill 
would permit cities and towns to establish 
or acquire public utility plants. Still an- 
other measure would formulate non-profit 
membership corporations to be known as 
rural electrification corporations. 


MaryLanp—A 5 per cent tax on public 
utilities on the gross sales of electricity. gas, 
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steam and telephone and telegraph service 
and an additional 2 per cent retail sales 
tax on the same commodities and services 
are among a list of “suggested” taxes which 
Governor Harry W. Nice has sent to the 
General Assembly now in session. These 
commodities and services have been exempt 
from state taxes so far. 


Texans Plan 340-Mile Line 


A group of farmers in the vicinity 
of Bonham, Tex., has made applica- 
tion to R.E.A. for authority and an 
allotment of $356,000 to construct a 
rural electric power transmission sys- 
tem, embracing 340 miles to serve 
1,200 farmers. It is planned to pur- 
chase power wholesale from the Texas 
Power & Light Company and then dis- 
tribute it over the co-operative lines 
to rural subscribers. 


New Units for Indiana 


Approximately $36,000 will be 
spent at Edwardsport by the Public 
Service Company of Indiana for two 
new 10,000-kw. generating units and 
boilers, each with a capacity of 80,000 
lb. of steam per hour. The installa- 
tion will replace obsolete equipment. 


eelings 





National Electrical Manufacturers Asso- 
ciation—Midwinter meeting, Waldorf- 
Astoria Hotel, New York, February 
14-19. W. J. Donald, managing direc- 
tor, 155 East 44th Street, New York. 


American Institute of Mining and Metal- 
lurgical Engineers—Annual meeting, 
New York, N. Y., February 15-18. <A. H. 
Parsons, secretary, 29 West 39th St., 
New York, N. Y. 


Association of Iron and Steel Engineers 

—National meeting, Ohio Hotel, Youngs- 
town, Ohio, February 25. Brent Wiley, 
managing director, Empire Building, 
Pittsburgh, Pa. 


American Society for Testing Materials 

—Committee Week, Palmer House, Chi- 
cago, Ill., March 1-5. R. E. Hess, as- 
sistant secretary, 260 South Broad St., 
Philadelphia, Pa. 


National Fire Protection Association— 
Electrical Committee, Atlantic City, 
N. J., March 9-12. A. R. Small, chair- 
man, 207 East Ohio St., Chicago, Ill. 


National Oil Burner and Air Condition- 
ing Exposition — Philadelphia, Pa. 
March 15-19, C. F. Curtin, exposition 
manager. Oil Burner Institute, 30 
Rockefeller Plaza, New York, z. 


Northwest Electric Light & Power 

sociation—Business Development 
tion, Salt Lake City, Utah, March 
25-27. George H. Wisting, section 
chairman, Northwestern Electric Com- 
pany, Portland, Ore. 


As- 
Sec - 





Ease T.V.A. Injunction 
to Permit Power Sale 


The injunction granted ninetcen 
electric companies to halt expansion 
of the power activities of the Tennes- 
see Valley Authority in competition 
with the utilities has been modified 
by Federal Judge John J. Gore to per- 
mit the T.V.A. to sell and transmit 
electric power to the Aluminum Com- 
pany of America and its subsidiaries 
over a line from Norris Dam. 

Request for modification of the in- 
junction was made by the Aluminum 
Company, which entered into a con- 
tract for an exchange of power before 
the utilities were granted the injunc- 
tion by Judge Gore. 

The contract provides that T.V.A. 
use Aluminum Company power in 
construction of Hiwassee Dam, while 
Aluminum Company, under the modi- 
fied order, is permitted to buy “any 
desired quantity of electric energy” 
from the T.V.A. 

The order was issued without prej- 
udice to the power companies in their 
claim that the T.V.A. power 


ities are unconstitutional. 


activ- 


Northwest Electric Group 
to Meet in Salt Lake City 


The Business Development Section 
of the Northwest Electric Light and 
Power Association will hold its an- 
nual meeting in Salt Lake City, Utah, 
March 25-27, according to announce- 
ment by George H. Wisting, North- 
western Electric Company, Portland. 
section chairman. 

Davis M. DeBard, Stone & Webster 
and chairman of the sales committee. 
Edison Electric Institute, will make 
the keynote address at the opening 
session. Others to be heard at this 
and other general sessions are George 
M. Gadsby, Utah Power & Light Com- 
pany, president of the association: 
W. C. Mainwaring, B. C. Electric 
Railway Company, vice-president: 
George C. Tenney, editor Electrical 
West, San Francisco, and Adam S. 
Bennion, Utah Power & Light Com- 
pany. 

* 


Schenectady Plant Visitors 


A total of 131,961 persons visited 
the Schenectady plant of the General 
Electric Company during 1936, this 
figure representing an increase of af 
proximately 8,000 over 1935. 


ELECTRICAL WORLD + FEBRUARY 13, 1937 








ter 
ee. 
ake 
ing 
this 
ree 
om- 
on: 
“tric 
ent: 
ical 


‘om- 


isited 
neral 


this 


Output 12.1 per Cent Over Last Year 
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Energy output of the electric light 
and power industry receded somewhat 
during the week ended February 6 to 
2.201.057,000 kw.-hr., or 0.6 per cent 
less than in the preceding week, but 
it was 12.1 per cent greater than in 
the like period last year. Although the 
chart shows it to have been appre- 
ciably below the recent peak, as was 
to be expected in view of the usual 
seasonal movement, it remained larger 
than in any week in the history of the 
industry prior to last December. 


Compared with a year ago the past 
two weeks have shown a diminishing 
rate of gain, suggesting a moderately 
slower rise in the demand than was 
manifested last fall. 

Regional percentages compared with 


Weekly Output, Millions of Kw.-Hr. 
1937 1936 1935 

Feb. 6...2,201 Feb. 1..1,963 Feb. 2..1,783 
Jan. 30...2,215 Jan. 25..1,956 Jan. 26..1,782 
Jan. 23...2,257 Jan. 18..1,950 Jan. 19..1,778 
Jan. 16...2,264 Jan. 11..1,971 Jan. 12..1,773 
Jan. 9...2,244 Jan. 4..1,855 Jan. 5..1,669 
Jan. 2 2,069 ; 


a year ago show that major gains per- 
sist in New England and the Central 
industrial area, although the figures 
are 3 to 4 per cent smaller than they 
were in mid-January. 


Per Cent Change from Previous Year 
= Week ended ~ 


Region Feb. 6 Jan. 30 Jan. 23 
New England... .. +13.9 +14.6 +17.9 
Middle Atlantic. +10.9 +12.7 +14.6 
Central Industrial +14 0 +15.0 +19.1 
West Central..... + 7.3 + 3.1 + 7.8 
Southern States. .. + 9.6 +11.3 +18.3 
Rocky Mountain. . + 5.8 + 7.4 + 4.0 
PES eiseu ache +11.5 +11.3 +12 4 
United States... . +12.1 +143 +15.7 





Texas Legislature Opposes 
Brazos River Dam Contract 


The Texas House of Representatives 
has recently adopted a resolution re- 
questing the W.P.A. to reject the con- 
tract which has been entered into by 
the board of directors of the Brazos 
River District and the 
Texas Power & Light Company for the 
sale of power 
plants in connection with a series of 
food-control dams to be constructed 
on the Brazos River. The resolution 
harged that the contract is not ad- 
vantageous to the consumers of elec- 
icity inasmuch as it does not require 
the power and light company to 
reduce rates. 


Conservation 


from hydro-electric 
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In addition the resolution called on 
the W.P.A., which is furnishing funds 
for the $30,000,000 project, not to 
approve any contract which does not 
adhere to the policy of the T.V.A. re- 
quiring power companies purchasing 
the power to pass savings on to con- 
sumers. 


Plant Acquisition Affirmed 

Wisconsin Public Service Commis- 
sion has affirmed an order authorizing 
the village of Friendship, Adams 
County, to take possession of the 
local electric plant upon payment of 
$13,000 to the Wisconsin Power & 
Light Corporation. 


To Acquire New Properties 

Option has been taken by the Ap- 
palachian Electric Power Company 
on the Floyd Electric Power Company 
at Floyd, Va. Appalachian is study- 
ing the possibilities of buying the 
property. The company has also 
started construction of a 32-mile ex- 
tension from Riner, Va., to the Floyd 
county line via Willis. 


Curb Lists Reliance Stock 
The New York Curb Exchange has 
approved the application of the Re- 
liance Electric & Engineering Com- 
pany for listing 150,000 outstanding 
shares of common stock, par value $5. 
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Light and Power Stocks Lower 


‘PRICE TREND OF 37 
POWER AND LIGHT 
COMMON STOCKS | 
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Prices of electric light and power stocks drifted to lower ground this week. 
“Electrical World” index, 40.1; last week 40.4 This is the lowest point recorded 
since the first week in January, when the index stood at 39.1 


Southwestern Light 
Plans to Refund 


Southwestern Light & Power Com- 
pany, a subsidiary of Public Service 
Company of Oklahoma, is next on the 
debt-refunding program for operating 
utility companies in the Middle West 
Corporation system. 

At a special meeting on March 6 
stockholders will be asked to author- 
ize creation of bonded indebtedness, 
not to exceed $15,000,000, to be issued 
in one or more series from time to 
time, and also the issuance and sale 
presently of $7,250,000 principal 
amount of series A bonds. With the 
proceeds the company will retire its 
existing funded debt of about $7,000,- 
000, consisting of series A and series 
B first mortgage 5 per cent bonds. 

Proposed new bonded debt author- 
ization of $15,000,000 compares with 
existing authorization of $100,000,- 
000. The $7,250,000 issue was filed 
this week with the S.E.C. 


Canadian Utility to Refund 


Southern Canada Power Company, 
Ltd., has called for redemption its 
first mortgage 5 per cent 30-year gold 
bonds. They will be redeemed April 
1 at 1024 per cent and accrued in- 
terest. The amount of bonds out- 
standing is $6,000,000. At a special 
meeting on December 18 last share- 
holders approved creation of new 
bonds and some three weeks ago the 
company announced that application 


had been made to the Quebec Elec- 
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tricity Commission to issue $6,000,- 
000 of the new bonds, carrying a 44 
per cent coupon and maturing in 25 
years for the purpose of refunding 
the existing 5 per cent bonds. 


$18,000,000 Issue 
Offered by Utility 


A new issue of $18,000,000 of gen- 
eral mortgage 344 per cent bonds was 
offered last week by the Atlantic City 
Electric Company at 101 and accrued 
interest. The net proceeds to be re- 
ceived from the sale of these bonds, 
due in 1964, will be used as follows: 

To purchase from the American Gas & 
Electric Company for cancellation certain 
bonds; to deposit with respective trustees 
of cash equal to the principal and premium 
required for redemption of bonds of At- 
lantic City company amounting to $3,887,- 
520, and bonds of the Electric Company 
of New Jersey amounting to $1,255,112; 
to deposit with the trustee of the mort- 
gage securing the bonds registered here- 
under, in trust, of cash equal to the re- 
maining $1,808,000 principal amount of 
Atlantic City Electric first and refunding 
mortgage 5 per cent bonds, due on March 
1, 1938, amounting to $1,808,000. The 
remainder of the proceeds, with other funds, 
will be used to pay an open account debt 
due to American Gas & Electric Company 
amounting to $2,200,000. 

Dallas Power & Light Company made an 
offering this week of first mortgage bonds, 
34 per cent series due 1967, a piece of 
financing involving $16,000,000. The bonds 
were priced «t 1023 and accrued interest. 

Through retirement of $125,128,600 out- 
standing funded debt from proceeds of sale 
of $130,000,000 first and refunding 344 per 
cent bonds, Philadelphia Electric Company 
will effect a saving of approximately $1,600,- 
000 annual interest requirements, according 
to application filed with and approved by 
the Pennsylvania Public Service Commission. 


Commonwealth Edison 


Asks Plan Approval 


The Commonwealth Edison (Com. 
pany and Commonwealth Subsidiary 
Corporation have filed applications 
with the Securities and Exchange 
Commission for approval of its plan 
for the issuance of additional shares 
of -stock and the acquisition, through 
exchange of stock, of complete stock 
ownership of Public Service Company 
of Northern Illinois, Western United 
Gas & Electric Company and Illinois 
Northern Utilities Company. This ae. 
tion follows approval of the plan by 
Edison stockholders at the January 23 
meeting. 

Gross expenditures of Common. 
wealth Edison for extensions to plant 
and the system are estimated at $12, 
800,000 for this year, as 
$9,500,000 :ast year. 

Commonwealth Edison owns direct- 
ly, and indirectly through Common- 
wealth Subsidiary Corporation, 32.97 
per cent of the voting power of Pub. 
lic Service Company of Northern IIl- 
inois, and, also through Common- 
wealth Subsidiary, 60.16 per cent of 
the voting power of Western United 
Gas & Electric and 48.47 per cent of 
Illinois Northern Utilities Company. 


against 


Johns-Manville Files Issue 


Johns - Manville Corporation has 
filed a registration statement with the 
S.E.C. covering 100,000 shares of 
common stock, no par, and subscrip- 
tion warrants evidencing rights to sub- 
scribe to the common shares. Holders 
of common stock as of February 19 
will be offered rights pro rata to sub- 
scribe on or before March 11 to the 
additional 100,000 shares of common 
stock. For each share of outstanding 
common stock held the company is 
to grant the right to subscribe to 
two-fifteenths of a share of additional 
common stock. Any stock not taken 
by stockholders will be sold to under- 
writers at a price to be supplied by 
amendment. 


Middle West Fees Allowed 


Federal Judge James H. Wilkerson 
of Chicago has allowed $57,500 in 
additional and “final” fees and $3,454 
expenses in connection with the re 
organization of the Middle West 
Utilities Company. 
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IMPROVE SERVICE WITH REACTORS? 


HOW? 


Bus-sectionalizing and feeder reactors 
used with a ring-bus arrangement 







Generator —————-o( ] Bus 3 
Sectionalizing 
Circuit Breaker ———> Reactor 
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Circuit Breaker 


Feeder Reactor: 


EACTORS protect your service by 

localizing the effects of short circuits. 
Installed in feeders or as a bus-sectional- 
izing device, they limit short-circuit cur- 
rents to safe values. Should a fault occur 
in a feeder, the reactors permit the main- 
tenance of bus voltage, and other feeders 
connected to the same bus continue in serv- 
ice. Maintenance of the bus voltage prac- 
tically eliminates outages due to loss of 
synchronism. 


Reactors limit the magnitude of fault cur- 
rents and reduce mechanical and thermal 


nccsianaseiniataatnacatcemssance essccsseisis iCal eS 


stresses on station lines and apparatus. By 
limiting the magnitude of short-circuit cur- 
rents, they reduce the severity of fault 


tae 








G-E metal-clad, cast-in-concrete reactors. The housing completely encloses 


each reactor phase with metal at ground potential. Usually no further enclo- 
sure is needed, For bus or feeder applications, 33,000 volts and below 





damage at the point of fault—a factor which could, 
in case of a serious short circuit, more than repay the 
cost of installation. 


Both Cast-in-concrete and Oil-immersed 


General Electric makes both types of reactors, and 
will be glad to discuss their application with you—to 
help you select the type best suited to your require- 
ments. For a complete description of G-E reactors, 
ask for Bulletins GEA-976A and GEA-1090. General 
Electric, Schenectady, N. Y. 


Cil-immersed reactors for circuits of any voltage. These pletely sealed 
units provide maximum reliability 310-18 


GENERAL @ ELECTRIC 
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OPERATING PRACTICES 





csp ill nies men aammemmecaatlliy 


New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Dual: Metering Finds 
Circuit Power Factor 


A convenient method of determin- 
ing the power factor and reactive com- 
ponent of a polyphase load was de- 
scribed before a meeting of New Eng- 
land metermen by H. J. Blakeslee, 
president the States Company, Hart- 
ford, Conn. Connections for using the 
method in a three-phase, three-wire 
circuit are given in Fig. 1, where (A) 
and (B) are similar watt-hour meters 
with corresponding current coils in 
series. If the registration of meter 
(A) for a given period equals A and 
that of meter (B) for the same time 
equals B, then the power factor of the 
load may be determined from the 
curve in Fig. 2 where the power factor 
is plotted in terms of the ratio A/B. 
The power factor is the weighted aver- 
age value for the time interval covered. 

The reactive component and the 
power factor may also be computed 
from the meter registrations by using 


the following equations, where R 
equals the reactive component: 


(1) R = (2B—A) Tan 30° 
A 


(2) Power factor = 


Vat + Re 


In using three-element meters the 
same arrangement of potential coils 
connected to voltage sources with 60 
deg. lag in phase with respect to the 





Ratio A/B (Upper Curve) 
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Fig. 2—Power-factor values related to 
ratio of integrated meter readings 



















































































Fig. 1—Two watt-hour meters determine power factor and 
reactive components 


Meter (A) integrates active power over time in the normal manner, having two 


current and two potential coils as shown. 


Each potential coil of meter (B) is 


connected to a voltage source lagging 60 deg. in time phase with respect to the 
potential applied to the corresponding voltage coil of meter (A). 
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second meter (B) is employed. The 
determinations of reactive component 
and power factor are the same as in 
the two-element meter set-up. 

Momentary values derived from the 
disk speeds and constants of watt-hour 
meters or from indicating wattmeters 
used in their places are components 
of apparent power. The active com- 
ponent is of course that measured by 
meter (A) in all cases. The com- 
ponent measured by meter (B) may 
be considered as the component dis 
placed 60 deg. with respect to the 
other component. 

The watt-hour meter (B) when con- 
nected as shown will rotate positively 
for load conditions in which the cur- 
rent is in phase, or out of phase to the 
extent of any angle less than 90 deg. 
lagging or 30 deg. leading. If the 
current is normally leading it may be 
preferable to connect the voltage coils 
of meter (B) to a voltage source lead- 
ing 60 deg. with respect to the poten- 
tial applied to the corresponding ele- 
ments of meter (A). For test pur: 
poses a double-pole, double-throw 
switch can readily be installed to con- 
nect the potential coils of meter (B) 
in the same manner as those of meter 
(A) or to connect them 60 deg. out 
of phase with the former at will. 


Oil Protects Finish 


of Switchgear Panels 
By H. L. BYRD 


General Electric Company 
Philadelphia, Pa. 


A little of the lightest grade of lw 
bricating oil will do wonders for the 
appearance of that new (or old) dull 
black lacquered switchboard panel i 
your plant. Applied over the fim 
finishing coat of lacquer it will pro 
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ICLE SWITCHGEAR 
) QUESTIONS AUTOMATIC CUBICLE SWI 
—————— 
In the literal sense, auto- The efficiency of modern 
matic switchgear cannot automatic switchgear, and 
“think.” But many of the its adaptability to the require- 
. operations it performsinvolve ments ot —, jobs, are 
an almost human ability to illustrated ny a recent U-™ 
t observe, exercise judgment, if mage 7-7 — control of 
n and make decisions. two i! if OO0-kva generatot™ 
For example in one instal- This completely automati 
lation of G-E automatic switching equipment includes 
e switchgear for controlling automatic speed-matching 
synchronous converters, the and synchronizing apparatus. 
: ewitchgear must ask nine Each station 1s provided with 
8 questions and determine the ee control — so 
is answers before it starts the metering equipmen which 
converters. The nine pre- place it under the supervision 
I cautionary checks include of a central load dispatcher s 
y the following: office, 10 miles from the sub- 
station. 
l- “ . ry 9 > ~ ~ . 
1. the voltage up % Generator-field regulating 
vy normal! 4 ; ic v1 > 
" > Are all phases Josed One of the neatest methods on the streamlined doors, a aa peoeaes ste 
4 ‘4 pro a aa os t a | of mounting automatic contactors and auxiliary de- thi “ _ tas male ~ 
e and properly connecter" | switchgear is in cubicles vices are mounted inside, | ,. nin given ny age pow ” 
3, Are the brushes of the <imilar to those shown here. out of the way o dust, but + a rae pe oho a 
converter raised? Semiflush meters, relays, immediately accessible for | eng ae eC - eee: = 
‘ 4. Was previous shut- | and instruments are mounted inspection and testing. | holds the generator voltage 
y down caused by a-c over- . ° ‘ ‘ 
’ : ’ . at normal. 
. current? | G-E Engineers Will SIMPLIFIED 
= Was previous start nor H | Y Pl Y . : 
1e : =r ts | elp You Plan tour 0-WIl A R 
‘ mal and did not take an | : ; utomatic eclosing 
D undue amount of time? Automatic Equipment SUPERVISORY Feeders Keep The 
le 6. Was converter over- —— 
. a . . 
re speeded prior to last shut- When you are planning Wheels Turning 
1 down? automatic - switching instal- , a" : 
- . é : : By means of a4 compact 
- Is te tnd Se wee lations, you may find it peak lt epee aah pea , 
d nine 1 —" ee profitable to take advantage eninge” Cor Pwr’ This switchboard mounts 
chine normal! ye our experience 1 designing — of five dif pape — the necessary automatic 
> 8. Is converter field in- and building all types Oo noe be pisstet oP cma equipment, including air cit- 
| tact? automatic-switching appara- = in 1 oo : | cuit breakers, for tour three- 
I : a distant dispatcher s office. | 
: 9 Are converter a tus. Just call the nearest | 
w ings free from grounds? G-E office. General Electric | 
‘ F - Company, Schenectady, N. Pe | 
] SWITCHBOARD ON WHEELS 
er 
ut 
wie = - Dispatcher’s desk cabinet (Apprex- 
ba il t " 18 in. square) 
j ’ _ . ° . 
4 1 ‘ceiy The equipment in the dis- 
patcher s office 1S mounted 
| in a desk-type cabinet. The 
| equipment at the substation 
| s assembled in a case for phase and one single-phase, 
panel mounting. The appara- 440-volt a-c reclosing feeders. 
’ | tus gives the dispatcher con- The relays open the breakers 
u- ———E_ | trol and indication ol units on overloads oF short cif- 
he G-E. portable automatic automatic operation. This supervised. Selective meter cuits, but immediately re- 
ill witching units for mining unit controls a 150-kw, 275- readings may also be ob- close again, keeping the sup- 
: ervice add the advantage of | tained over the same line ply of power uninterrupted 
in nobility to the other bene- volt, full-voltage-started syn- wires by the addition of unless the overload still bur- 
ts obtained from standard chronous motor-generator. telemetering equipment. dens the feeder. 
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tect the finish almost indefinitely. 
When all surplus oil is carefully re- 
moved surfaces protected in this way 
show dust even less conspicuously 
than untreated panels. 

Apply the oil to existing panels in a 
thin, even coating. After several hours 
remove all surplus oil with a clean, 
slightly oiled cloth. If it is necessary 
to repair a damaged spot remove the 
oil with carbon tetrachloride or simi- 
lar solvent and proceed with repair 
as usual. Before oiling the finished 
spot let the finishing coat of lacquer 
stand at least 24 hours. This gives 
the thinner time to evaporate com- 
pletely. 

This procedure in a plant will give 
a uniform appearance to both old 
panels and extensions of new equip- 
ment. Panels which have been in 
service for a long time may be 
“brushed up” by wiping them with a 
soft cloth containing a small amount 
of light machine oil. 


Special Wrench Eases 
Meter Cover Removal 


By E. J. SINGREY 
Meter Department 

Northwestern Electric Company, Portland, Ore. 

For removing the glass covers from 
socket type meters the meter depart- 
ment of the Northwestern Electric 
Company has developed a type of 
wrench similar to those used to re- 
move the covers from mason jars. 
A special arbor for holding the base 
was built and mounted on the work 
bench. A leather strap was bolted in 


Removes glass covers from socket type 
meters 


a loop to the end of a long wooden 
handle. The leather strap encircles 
the metal ring on the glass cover of 
the meter, the long handle providing 
plenty of leverage to remove stuck 
glass covers. 
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Life of White Cedar Poles 
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Note the first, third and sixth poles from the top of this map. These three poles, 
untreated Northern white cedar, were set in 1896, 40 years ago. They were in- 
spected this year and were found in such good condition that the next test was 
set for twelve years hence, in 1948. By that time their life will be 52 years. This 


information is from pole records of Commonwealth Edison 


Company, Chicago. 





Interconnection Cuts 
Transformer Outages 


“Lightning arresters properly inter- 
connected are of sufficient value to 
warrant installation on all transfor- 
mers regardless of size.” So concludes 
the report of the Indiana & Michigan 
Electric Company covering _ trans- 
former protective practices on rural 
lines, presented before the Michigan 
Electric Light Association recently by 
George F. Dequine. 

Interconnection of lightning arrester 
ground to the secondary neutral for 
transformer protection was begun by 
this company in 1934. As a check on 
performance accurate records were 
kept of transformer fuse outage during 
1934 and 1935. Examination of these 
records at the end of the year showed 
fuse outages of 40 per cent for unpro- 
tected transformers. In_ the 
period transformers protected by 
lightning arresters connected to 
driven grounds and not interconnected 


same 


yielded outages of 14 per cent. In 
several towns where secondary neU- 
trals were connected solidly to con- 
tinuous water supply systems lightning 
arrester grounds were solidly con 
nected to the secondary neutral. Light: 
ning outages in these cases were only 
2 per cent during 1934. 
Three-point protection (a gap be 
tween lightning arrester ground and 
transformer tank and also a {ap 
between tank and secondary neutral) 
was installed in a few instances, 4% 
were a few Westinghouse “surge 
proof” transformers. No _ outage 
were experienced on transformers pro 
tected by the “three-point” method 
and only 2 per cent on the “surge 
proof” transformer installations. Thes 
were partly due to small fuses in some 
instances. Outages of all transform 
ers protected during 1934 both inter 
connected and_ not __ interconnect 
amounted to approximately 12 pe 
cent. ; 
From experience obtained with = 
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A 95 PER CENT REDUCTION 
IN OUTAGES DUE TO LIGHTNING 
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Station-type Thyrite 
arresters and protec- 
tive capacitors for a-c 
rotating machines 





Station-type Thyrite arrest+ 
ers for power transformers 
and other station apparatus 






Expulsion protectivé 
fare for transmissio&i 
ines 


Distribution arresters for 
primary distribution sys- 
tems and distribution 
transformers 
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URING the year 1934 on trans- 

formers not equipped with light- 
ning arresters, fuse outages amounted 
to 40 per cent .. . on transformers pro- 
tected by arresters ... we connected 
the lightning arrester to secondary 
neutral in several towns... and on 


these installations the outages due co 


lightning fell to only 2 per cent. 


“The excellent results obtained from 
interconnection, and the large percent- 
age of outages on transformers not 
protected by lightning arresters, have 
convinced us that lightning arresters 
properly interconnected are of sufficient 
value to warrant installation on all 


transformers regardless of size.’ 


That’s why valve-type arresters 
applied with interconnection 
are economically justified with 
every distribution transformer 


* * * 


No other single item in the total in- 
vestment in your distribution circuits 
is sO insignificant in first cost, yet so 
vital to the desired return on the total 


investment, as pellet arresters. 


Install G-E pellet arresters with inter- 
connection at every distribution trans- 
former — outages will be reduced, and 
the service life of equipment extended. 


General Electric, Schenectady, N. Y. 


The Insignificant Additional 
Cost for Arresters Assures: 
Lightning stresses on transform- 
ers limited to the minimum. 
Primary-fuse blowing practically 
eliminated. 

Development of power arcs, short 
circuits, and feeder outages pre- 
vented. 

Possibility of primary power 
reaching secondary circuits defi- 
nitely reduced. 


And this Means for You: 


Greatly decreased maintenance. 
Largest return on over-all invest- 
ment in rural extension. 


A reliability of service conducive 
to load growth. 


* Statement published by a Midwestern operator in an industry journal. 
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terconnection of lightning arrester and 
secondary neutral during 1934 it was 
decided that all transformers equipped 
with lightning arresters should be in- 
terconnected. As a consequence of 
this move outages of transformers pro- 
tected by arresters and interconnection 
were reduced from 12 to 6 per cent 
in 1935. Practically all types of 
protection were used, including several 
“self-protected” transformers. The 
type of protection which was only 
about 90 per cent effective was that 
in which a gap was installed between 
the lightning arrester ground and 
secondary neutral without the trans- 
former case being grounded to the 
lightning arrester ground. Bushing 
flashovers encountered with this type 
of protection were found to be pre- 
ventable by solidly grounding the 
transformer case or installing a gap 
between case and ground. 





Metal Tool Carts Stop Petty Thievery 





To accommodate more splicer’s 
tools and to thwart the petty thieves 
who preyed on the wooden tool rigs 
the Kansas City Power & Light Com- 
pany has designed a new metal tool 
cart. 

The all-metal tool carts weigh 725 
lb. empty and approximately 1,350 
lb. when loaded with a complete as- 
sortment of tools for splicing a 33,- 


000-volt oil-filled cable or installing 
traffic signals, etc. They are de 
signed to trail when loaded at 30 
miles an hour. 

Thieves are daunted by the cover, 
which is locked down by two bolt 
locks, one at either end. This can. 
not be pried off without complete 
destruction of the cart. A piano-type 
hinge is used. 


Oil-Tight Terminals for 600-Volt Paper and Lead Cable 
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600-volt G.E. Type No. 93 junction box with 600-volt, 1,000, 750 or 500,000-circ. 
mil, single-conductor, paper and lead cables 


The termination of a cable, espe- 
cially a paper cable, is still one of 
the most difficult problems for the 
electrical engineer. Unless every de- 
tail is carefully planned in advance 
failures will occur. The Detroit Edi- 
son Company has worked out standard 
instructions for every type of terminal 
that is used on its system. The fol- 
lowing is an example of the great 
care that is required in each case. 


Bill of Material 


1 G. EB. type No. 93 junction box—4, 6, 8 
or 10 way as specified for the job. 

The following material is required for 
each cable entering the box: 

1 Oil-tight cable entrance for G. E. type 

No. 98 junction box to fit cable used 

4 roll 9-in. varnished cambric tape 

4 lb. Wiping metal 

1 oz. Stearine 

1 oz. Soldering paste 
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2 ft. Flint cloth 
3 lb. Bags 
10 yd. Binding twine 
3 ft. Pasters 
3 in. Asbestos tape 
Silicate of soda (glue) 
1 oz. Shellac 


Operations in Making Up 


(a) Mount junction box on wall per in- 
structions for particular job. 

(b) Train cable in front of box. 
tag. 

(c) Mark cable sheath at center line of 
bolt hole at which entrance lug is to be 
fastened. 

(d) Measure 13 in. away 
side away from end of cable. 
this point. 

(e) Saw off end of wiping sleeve to fit 
cable, file inside edge, and tin. 

(f) Slip gland nut, brass gland (with slop- 
ing side toward end of cable) rubber washer, 
wiping sleeve with gasket, and bakelite col- 
lar over end of cable in the order named. 
Push back out of way. 

(g) Measure 7 in. from end of cable. Crease 
sheath. 

(h) Shave cable sheath near crease. Smear 
shaved surface with Stearine. 


Adjust 


from mark on 
Cut cable at 


(i) Remove sheath back to crease. Do not 
bell end of sheath. 

(j) Tie insulation 2 in. from end of cable. 
Remove insulation from conductor for 1§ in. 
from end. Cut end of insulation square, 

(k) Slip gasket for use between bakelite 
collar and shoulder of lug, over insulation 
and back to end of sheath. 

(1) Apply two layers of half-lapped }-in. 
friction tape over threads of lug, carrying 
second layer over shoulder of lug. Stuff 
jumper hole of lug with asbestos tape. 

(m) Tin end of conductor. Heat lug by 
holding threaded end in hot metal. Sweat 
lug on conductor, taking care that lug is 
straight and has flat side parallel to wall. 

(n) Remove friction tape as quickly as 
possible and brush threads with file brush 
to remove any solder that is lodged on them. 
Remove asbestos from jumper hole. , 

(o) Apply #-in. varnished cambric tape in 
the slot between lug and factory insulation 
Build up flush with factory insulation. 

(p) Remove binding cord from factory in 
sulation. Apply two layers of half-lapped 
varnished cambric tape over entire length of 
exposed insulation. 

(q) Paint both sides of gasket with shellac 
and put in position against shoulder of lug. 

(r) Screw bakelite collar onto lug and 
tighten snug against gasket with strap 
wrench. 

(s) Paint both sides of gasket with shellac 
and put in position against shoulder of 
bakelite collar. 

(t) Paint threads on outside of bakelite 
collar with shellac and screw wiping sleevé 
tightly in place. 

a Wipe wiping sleeve to cable sheath. 

(v) After wipe cools slip rubber washer, 
brass gland and gland nut over wiping 
sleeve, snug against the shoulder. ’ 

(w) Paint both sides of the gasket be 
tween shoulder of wiping sleeve and side 
of box with sealing varnish and put in place 
on wiping sleeve. 

(x) Train cable carefully into junction = 
and screw gland into side of box. Tighte 
with special wrench. 

(y) Repeat operations b to w, inclusive, 
for each cable entering junction box. 

(z) Attach bonding connection to all cables. 

(aa) Apply fireproofing from duct face to 
gland. ’ 

(bb) Fasten tags in proper locations. 

(cc) Install fuses as specified on mains. 

(dd) Install fuses on feeders and service® 
on order from system operator or foremat. 

(ee) Place cover gasket in place and belt 
cover on box. 
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WAGNER Rural-Line Distribution 
Transformers 


TYPE HEB-F | solidhy- grounded 























®@ Reduce rural- 


line costs Wagner type HEB-F rural-line distribution transformers 
meet the need for a small inexpensive unit designed for ap-- 
plication to lines of 13,200 Y volts and below. Some of the 
* Economical advantages of Wagner rural-line transformers are: 
1. Cost is reasonable, yet consistent with good operating 
to install economy. 


2. Design is adaptable to any kind of system or type of 
line service. 
; 3. They are self-protecting against lightning. 

& Economical 4. Bushings, mounting brackets, gaps, connectors, etc., are 

. x so arranged as to facilitate installation and maintenance. 
in operation 5. Their operating efficiencies are within prescribed limits 
for economical performance. 
6. Construction is representative of the latest development 
E in design and manufacture. 
bd asy to mount If you want more details about Wagner transformers that 
are especially designed for rural electrification service, 


write for the Wagner Bulletin Form $488. 1D237-1B 











@ Adequate pro- 


5 . ‘a A 7 ° 
tection against  WasnerElectric Grporation 
lightning 6400 Plymouth Avenue, Saint Louis,U.S.A. 
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Photo-Cell Gages 
Coal Car Sprinkler 


Installation of a photo-tube sprin- 
kler control at the Presque Isle, Mich., 
docks of the Chesapeake & Ohio Rail- 


road has removed the personal ele- 





ee 
























Westinghouse photo 


Photo-tube control sprinkles coal 
cars automatically. Arrow indicates 
control 


ment previously employed in wetting 
down coal cars before dumping. For- 
merly it was left to the operator to 
start and stop the car sprinkler. Now 
as the front of the car passes through 
a light beam a photo-tube control en- 
ergizes a solenoid valve and the sprin- 
kler operates with unerring precision. 
When the rear end of the car passes 
beyond the light source, light again 
falling on the receiver causes the sole- 
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noid valve to close. Should the light 
source fail, which it seldom does, the 
flow of water will automatically be 
stopped after a predetermined inter- 
val, corresponding to the time re- 
quired to sprinkle an average car. 

Limit switches have been applied to 
this job with dubious success. Such 
an arrangement does not provide for 
variations in the length of different 
cars. This leads either to neglecting 
a long car or wasting water on a short 
car. 

. 


“Statics” Paid 
Their Way Here 


With a 68 per cent power factor, 
the Florence Dye Works, Woonsocket, 
R. I. purchased energy on a rate 
providing for a penalty in this range 
amounting to $22.35 per month. The 
demand was 80 kw., and without cor- 
rection the demand charge would have 
totaled $149 per month, against a 
former figure of $127. A study was 
made of the effect of six Dubilier 
static condenser combinations, and as 
a result, nine 5-kva. units were in- 
stalled as illustrated, over the door of 
the switchboard room. Four were 
located on the main bus, three on a 


New ideas and practices in industrial electrification as presented by 
industrial, consulting and power sales engineers 






Capacitors boost 
power factor 21 
per cent to save 


$420 a year in 
charges 


dye kettle feeder and two on the gill 
room feeder. These brought the new 
power factor to 89 per cent, cutting 
the demand charge to $114 per month 
and saving $420 per year over the 
$149 per month uncorrected power- 
factor demand charge. The cost of the 
capacitor outfit was $1,142, giving a 
ratio of saving to cost of 36.8 per cent. 
That is, the investment was liquidated 
in a little less than three years. 

To facilitate cost analyses for vari- 
ous corrective capacities the accom: 
panying self-explanatory tabulation 
was prepared by Albert Dauray of 








Present Load 80 Kw. at 68 per Cent Power Factor 











220 Volts 

New | : 7 . ae 
| | | Size | New . Cost of Ratio of 

Present | Present | Penalty | Demand : New | | Savings : Cai 
Kw. | Demand| per | Charge | ae Power | Demet | per er’ bene | 
aemts ial | nee | Capadier | Kva, Factor | Capacitor | Year | Factory yer Cent 
ee ee | | | a 

| 

80 $127.00 | $22.35 | $149.00 30 82 | $124.00 | $300.00 | $759.00 39.9 
80 127.00 | 22.3 149.00 25 79 | 129.00 |. 240.00 | 640.00 37.5 
| BREE S 127.00 22.35 | 149.00 35 84 121.00 | 336.00 904.00 37.6 
ee 127.00 | 22.35 | 149.00 | 45 89 | 114.00 | 420.00 | 1142.00 36.8 
eee 127 .00 22.35 149.00 | 50 9i | 112.00 444.00 1261.00 39 - 
eee | 127.00 | 22.35 149.00 60 95 108.00 492.00 1518.00 32.4 
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A 4 ot y Used to protect a 6.6 Kv. 
rT) transformer. 


TRIPOMATIC 
ruse CUTOUTS 


Consider these 
FEATURES OF 


THE TRIPOMATIC 


SWIVEL HANGER—all round, clamp- 
type—strengthens the crossarm. Swivel 
joint permits facing box toward line- 
man. Hanger bolted to porcelain. 


— 


1} * 

WwW UPPER CONTACT — Kearney Point 

ng Pressure Type, is combined with latch. 

th . 2 

he LEAD CONNECTIONS — made by 
clamp-type terminals set in apertures 

i at the back of the box and separated 

he from the cartridge chamber proper. 

. & 

e DEAD HINGE — Illustration shows 

tec 


clearance from lower contact. Door 
is provided with large pull ring. 












ari e 
ym- LOWER FUSE TERMINAL — pressure = : 
jon type contact which eliminates use of 
: f wing screws. 
0 s 
DISCONNECT DOOR—Provided with 
= copper blade — Interchangeable with ha 
fuse cartridge door assembly. 
Tripomatics are available in voltages of 5000 V. 
SWITCH RATINGS = ag 7500/12500 Y Grd.: Amperages 50 and 
100. Disconnect blades—75 and 200 Amp, 
Cost, sf) A es bis: ; id oN oo 1 
r Cent cs, ae | ; y Agr 
‘ é * oA xe i i 
Ste vA Ry ' ‘ij ae 
75 ‘ ca a ah TS oS $j EMERSON 
37.2 
ms Designed ond Manvfectured by JAMES R. KEARNEY CORPORATION 
32.4 4236 CLAYTON AVE., ST. LOUIS, MO. 
— ' FACTORIES AT ST. LOUIS, MO., TORONTO. CANADA 
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the Electric Maintenance & Engineer- 
ing Works, Woonsocket, who installed 
the capacitors. 


Precipitator Traps 
China Dust, Glaze 


Ten electrostatic dust precipitators 
are now recapturing four tons of china 
glaze each week for the Homer Laugh- 
lin China Company, Newell, West Va. 
Since each pound may be worth as 
high as $200, the equipments will soon 
pay for themselves out of savings. In- 
stallation of these ten units on five 
glazing machines was by Pangborn. 

Floor space and cleaning time are 
but one-tenth formerly required by the 
settling chambers, which the 98 per 
cent efficient electrostatic units re- 
placed. 

With each automatic machine spout- 
ing five dishes a second (300 per 
minute, 8,000 dozen daily) and spray- 
ing 8 gal. (116 Ib.) of liquid glaze 
mixture a minute, the huge settling 
chambers previously salvaged 1,200 
lb. per week of expensive ingredients 
from the excess spray, but cleaning 
was a difficult, time-consuming and un- 
healthful task. The present electro- 
static glazesaver snares particles as 
small as one micron in size, collects 
an additional 400 lb. of glaze per 
week (1,600 Ib. total), makes avail- 
able 300 sq. ft. of additional floor 
space per machine and deposited 
material is collected by merely 


Heaters Keep Air 
Circulation at Floor 
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Note:- Each row of 4elements of the 
heater is series connected across 440-vo/t 





lines 








A 6-kw. electric floor heater designed to 
induce air currents parallel to the floor, pre- 
venting heat loss through accumulation of 
warm air at the ceiling. The fan, operating 
on 115 volts, forces circulation under the 
baffle, around the standard strip heaters and 
through the angular grills. Service to the 
elements is at 440 volts, control is thermo- 
static. Fans can be operated separately for 
cool air circulation in summer. Forty of 
these units were installed in the 125x300-ft. 
drafting room loft of the Douglas Aircraft 
Company in Santa Monica, California. 





hosing-out' the ionizing chamber 
with water. In operation the glaze 
collected on the plates automati- 


cally falls back into the booth and 
is immediately fed into the recirculat- 
ing glaze; the only cleaning necessary 
is to remove the small quantity of 
glaze at the end of a day which has 
collected on the plates. 

New in principle and invented by 
Westinghouse researcher Gaylord Pen- 





Each dust precipitator in this china plant has self-contained power pack 
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ney, each of these 2,400-cu.ft. self-con- 
tained electronic precipitators first 
ionizes incoming particles with 15,000 
volts d. c. and subsequently attracts 
the charged particles to deposit plates 
by a 7,500-volt d. c. electrostatic field 
in the collector assembly. Operation 
cost is negligible, each unit when op- 
erating at full capacity consuming but 
75 watts. 
e 


Electric Heat Keeps 
the Varnish Thin 


By H. R. STEVENSON 


Detroit Edison Company, Detroit, Mich. 
Cold weather thickened up the var- 
nish which a coating machine in a 


Detroit shop applies to lithographed 
sheets and allowed much more than 





varnish 


Heat without fire for 


coating machine 
The arrows indicate locations of four strip 
heaters applied to underside of varnish pan. 


enough to adhere to the paper. This 
considerably slowed down the opera- 
tion of the machine, since a corre: 
spondingly longer time was required 
for the drying operation. 

An endeavor was made to correct 
the trouble at first with flame type 
heat. The results were most explosive! 
Shortly afterward four 500-watt strip 
heaters were applied against the bot- 
tom of the shallow open pan contain- 
ing the varnish and, in connection 
with a thermostat, they now maintain 
the varnish at an even temperature 
that assures a uniform coating for the 
paper and consistent operation of the 
machine. It has been found that, due 
to the location of this machine in 4 
basement space, operation of the heat: 
ers in the summer time is advat- 
tageous. 
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By telephone, by telegraph, by air mail and by messenger we 
a” flood 


rm s to 

oO nt “ the 
is u gO - we 
OF: to render such up- 
inute ee the extent that additional 
- “"e: r@quired, we continue ready to make 
to quote prices, to offer suggestions and 


ma ren literature. Write for Catalog 1400-BW. 


ii 4i 
As always, we are yours to command 


JAMES G, BIDDLE CO. 
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have received and immediately executed many 

















emergency orders for “Meg” and “Me 





test insulation resistance of elec 


necessary drying out a 









With sincere 


ors sati 


cause 






























Incidentally — and this is 
of added importance — any 
“Meg” or ‘““Megger’’ ordered 
now for flood emergency serv- 
ice, will be permanently avail- 
able for definitely worth while 
routine insulation resistance 
tests after the return of normal 
conditions. 


We illustrate “Meg” Insulation 
Tester Cat. No. 675; range 0-100 
megohms, with 500-volt d-c gen- 
erator; price $142.50 net f.o.b. 
Philadelphia. Other types and 
ratings are also available for im- 
mediate delivery. 


‘MEGGER’ 


TRADE MARK REGISTERED U.S.PAT. OF 


REPRINTED FROM ELECTRICAL WORLD APRIL 11, 1936 


eee 








ELECTRICAL WORLD + FEBRUARY 13, 1937 (573) 79 























THE LOAD 


New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


Heater Units Prevent 


Mildew in Book Stack 


During the summer the law library 
at Tufts College, containing about 
50.000 volumes, is stored in a base- 
ment stack room 8 ft. high with an 
area of 2,800 sq.ft., and to pre- 
vent damage from moisture an 
installation of four 6-kw. Wie- 
gand electric air heaters was 
set up two years ago by Prof. 
J. R. Harrison of the depart- 
ment of physics, at a total cost, / 
including wiring and automatic 


Yar 


URSDA 


we +H 
i ae 


NOON 


Humidity held below danger 
point day and night in library 
stack 


Valuable books 
against mildew in summer by 


are preserved 


automatically controlled heater 
units 


80 (574) 


controls, of about $300. Two of the 
heaters are held in reserve. The hu- 
midity is automatically kept under 67 
per cent by Standard humidistats wired 
to Ward Leonard contactor switches 
which energize two heaters at 66 per 
cent humidity on one side of the room 
and at 68 per cent on the other, and 

























hold it within about 1 point, as 
shown by the accompanying weekly 
chart. 

The humidistats controlling the 
heaters are located at diagonally oppo- 
site points on the stack walls, two be- 
ing provided. One of these controls 
the heater pair on the east wall and 
one the pair available on the west side 
of the room. The heaters are designed 
for 220-volt operation and were lo- 
cally fitted with inclined sheet metal 
tops to prevent any one using them 
to support books or papers. Two 
heaters are held in reserve, inasmuch 
as experience has shown that the 
humidity can be held within desired 
limits by using only two of the units 
at a time. 

The cost of operation in the sum- 
mer of 1935 was about $90, or 18 
mills per volume safeguarded, service 
being supplied by the Boston Edison 
Company on a separate meter and 
heating rate. Of interest from a 
utility’s viewpoint is the fact that the 
installation is used only during the 
months when steam is off the building 
and so represents an attractive sea- 
sonal load. 


Salesmen Build Load 
from Building Plan 


Salesmen of the Pacific Gas & Elec- 
tric Company in the Sacramento Val- 
ley have developed a new way of 
obtaining “tips” for load building. 
When building permits are issued for 
a new home the salesmen are give? 
copies of the plan, from which they 
make recommendations for an all: 
electric home. However, with these 
specific suggestions, they approach 
the builder or owner and explain the 
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Den, 
Hitchen proved P ‘tested sell 


1937 Westinghouse Ranges... Practical Selling 
Material... Created after Nation-wide Investigation... <~ 


Westinghouse Range owners everywhere talked to investigators in 
1936 about their electric ranges. As a result, the 10-model line of 
1937 Westinghouse Ranges is improved, simplified, more beautiful 
than ever — to make volume selling a sure thing. 

Top notch Westinghouse Range retailers and retail salesmen the 
country over had their say. Now every man in your range selling 
organization can benefit from the experiences of these hard-hitting 
quota busters. 











THE RESULTS ARE YOURS! 


Everything in the big 1937 Westinghouse array — sales-training 
material, selling plans, literature, advertising, displays — is based 
on ‘“Kitchen-proved”’ performance and field-tested selling. Seeing 
is believing. Ask your distributor to show you — or mail the 
coupon for complete details. 





















1937 Westinghouse Range Design Emphasizes 


“THE BIG FOUR” WOMEN WANT MOST 








CLEANLINESS! ECONOMY! 


1937 Westinghouse Ranges, with their Now the improved Economizer Speed 
one-piece, and resisting porcelain enamel Unit with 4 heats, a wider heat-range than 
cooking tops, are easier to clean, better on any other surface unit, assures even 


looking. No dirt-catching crevices! greater economy. 











EASY TO USE! — BETTER RESULTS! 


The 1937 single-dial heat control and Now the new, scientific Heat-Evener and 
oven switch simplifies oven cooking - new, high-wattage oven units create 
controls preheat, baking, broiling, tem- balanced heat flow — give vastly supe- 


perature setting. rior cooking perfection. 








Westinghouse Electric & Manufacturing Company, 
Dept. 7169, Mansfield, Ohio. 

I want to know all about Westinghouse Range 
“*Kitchen-proved”’ Performance and Field-tested 
Selling. 


Name 








Company _ 
Address 
City 
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advantages of the various wiring 
changes recommended to _ increase 
comfort and convenience in the home. 

Seldom are the salesmen success- 
ful in obtaining complete electrifi- 
cation of the home, but it has been 
possible to increase greatly the elec- 
trical adequacy of many of the new 
residences by this means. For in- 
stance, the suggestion of a built-in 
electric bathroom heater has proved 
one of the most popular of sugges- 
tions. Lighting, convenience outlets 
for clocks and other small devices 
also are adopted readily. 

As well as calling the attention of 
the owner to electrical adequacy, 
the load-building scheme also stimu- 
lates action for a more complete wir- 
ing installation by builders and 
architects. 


Index of Diversity 
in Range Load 


By J. E. BARFIELD 


Superintendent of Distribution 

St. Joseph Railway, Light, Heat 

& Power Company, St. Joseph, Mo. 
Even a small number of electric 
ranges scattered through a group of 
average customers will show an amaz- 
ingly high diversity between the con- 
nected load of a range and its aver- 
age demand on the distribution system 
serving it. This conclusion results 
from analysis of data obtained in sim- 
ultaneous load records of two adja- 
cent small groups of customers in 
St. Joseph, one group including a 
number of range users and the other 
with none. In passing, it may be re- 
marked that the first set of records 





Use Judgment or Be “Judge’’d 





VARIOUS METHODS 


OF READING BY A CHRISTMAS GIFT LAMP 





a 














Reproduced by permission of Judge 


Sorely tempted to make some remark about not staring a gift lamp into 
shame, the editors content themselves with sympathizing with these gentle- 
men and with pointing out that the lamps are obviously not I.E.S. lamps 
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taken was discarded because the de. 
ductions from the data appeared so 
startling as to arouse strong sus. 
picion concerning the accuracy of the 
records. But a second load check 
produced the same result. 

Each group of customers is served 
by a 74$-kva. transformer. A record- 
ing demand meter was installed on 
each transformer. From the two 
charts for the week June 25-July 1, 
1936, the following information js 
taken: 


Group Grou 

No.1 No. 
Number of customers.... 38 31 
Ranges installed......... 0 7 
Max. demand of group, kw. 6.7 ta 
Energy use per month, 

a eer ee .. 2,052 2,344 
Load factor (monthly)... 42.5 45.3 
Use per customer per 

ae. | eee 54 76 
Use per customer per day, 

SS PE re 1.8 2.52 
Average demand per cus- 

COMIOE, WEES. os ciccs sce 176 232 

From check meters on a number 


of installations in St. Joseph a figure 
of 125 kw.-hr. was established as the 
average monthly consumption of an 
electric range. On this basis the 
seven ranges in group No. 2 used 
875 kw.-hr., leaving 1,469 kw.-hr. for 
the lighting and other appliance con- 
sumption of the 31 customers in the 
group, or 47 kw.-hr. per customer per 
month. Group No. 1 has an aver- 
age of 54 kw.-hr. per customer per 
month and an average demand of 176 
watts per customer. Applying to this 
average demand the ratio obtaining 
between the average consumptions per 
customer of the two groups, the fol- 
lowing equations are derived for the 
average and total demands of group 
No. 2 exclusive of ranges: 
176 x 47/54=153 

and 153 x 31—4,750, which is 
the total demand in watts, exclusive 
of ranges, for group No. 2. The 
difference between this figure (4.75 
kw.) and the total demand (7.2 kw.) 
shown by the load record thus repre- 
sents the additional demand (2.45 
kw.) on the transformer due to the 
seven ranges in the group. Per range, 
the average increase in demand is 
then 350 watts. If we consider 7 
kw. as the maximum demand of 4 
range, the diversity factor becomes 
twenty for the seven ranges. 

Obviously there is no justification 
in these limited calculations for the 
acceptance of twenty as the diversity 
factor of range load. But there 1s 
evidence here permitting the conclu 
sion that the problem of serving 
ranges in. reasonable number from 
the average well-maintained distribu- 
tion system may not be so critical as 
it is often thought to be. 
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WITH LMBLIGHTNING ARRESTERS 





Permanent high surge capacity. 
Double-sealed against moisture. 
Built rugged for long life. 


Free from radio interference. 
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[ISC.ON Sie, Woe 


ELECTRICAL WORLD + FEBRUARY 13, 1937 














CW 











ENGINEERING IDEAS 








t 


Discoveries, proposals and developments by ancl engineers, 
and scientists in the field, the factory and the laboratory 


Contactor Checks 
Demand Recorders 


Ruggedness and high current ca- 
pacity are features of a contactor for 
testing demand recorders which was 
built and is in use in the meter lab- 
oratory of the Dallas (Tex.) Power & 





Contactor for testing 
demand instruments 


Light Company. It will handle 
enough current so that a number of 
demand instruments can be checked 
simultaneously and it may be set for 
various sequences to simulate load 
changes. 

The device was made from an old 
circular chart recording meter from 
which the electrical parts were re- 
moved, leaving only the clock drive. 
On the clock shaft was fixed a fiber 
disk as shown in the accompanying 
sketch. The dogs set around the per- 
iphery of the disk are of rather spe- 
cial design. They are of flat spring 
strip with small props under the free 
ends. Any prop may be turned in to 
make the particular cam inoperative. 
It is by this means that simulations of 
changing loads are obtained. 
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The cams on the disk move against 
the rollers of a rocker arm on which a 
three-point mercury contactor is 
mounted. The effect of rotation of the 
disk is to make alternate contacts be- 
tween the center and the end terminals 
of the mercury switch according to the 
setting of the dogs, thus supplying 
successive current impulses to the de- 
mand recorders under test in the same 
way as would be done by contacts (at 
far longer intervals) on the register 
of a watt-hour meter. 


Switch Makes Contact 
at Any Point of Wave 


By RAYMOND L. WITZKE 


Kesearch Assistant, 
Electrical Engineering Department, 
State University of lowa 
For initiating operation of any re- 
cording or other device at a given 
point on an alternating-current wave 
a very simple wave point switch has 


been constructed and is in operation 
in the electrical engineering laboratory 
of the State University of Iowa. Fea- 
tures of the switch are ease of cali- 
bration and employment of a non-in- 
ductive relay to close the operating 
circuit. 

A copper segment is set in the peri- 
phery of a disk mounted on the shaft 
of a small synchronous motor. For 
each motor revolution the segment 
makes one contact with a stationary 
brush, always at the same point on 





Fuse blows, contact closes 


The relay consists of a fuse 





Contact at any point on the wave 


Front view of synchronous contactor 


in cradle. 





showing disk 
brush, dial with pointer and wheel for rocking motor stator 


(W) of No. 40 copper wire 
which holds a contact open 
against the tension of a spring 
(S). The gap between the 
contact points (P) is adjusted 
(G) to approximately 0.003 in 
by pulling up on the fuse wire 
as appears in the illustration. 
The fuse wire and the con- 
tactor are connected in serie: 
with an auxiliary switch 
across a direct-current supply 
of 110 volts. When the 
auxiliary switch is closed the 
d.c. supply is short circuited 
through the fuse wire at the 
first succeeding closure of the 
synchronous contactor. The 
fuse blows, the relay contacts 
are brought together by the re 
leased spring tension and the 
operating circuit is closed on 
the desired wave point 

Relay time lag about 
0.00046 second, corresponding 
to approximately 10 deg. 0 
60 cycles. Lag may be com 
pensated for by advancing the 
point of contact 10 deg 
against the direction of rote 
tion. 


and 
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AS IN MANY OTHER 
METROPOLITAN AREAS 
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IN DETROI 





MURRAY REACTORS 


PROTECT DISTRIBUTION SYSTEMS 


Here in a few words is what Murray Reactors in all cases, whether they 





Low Loss Reactors mean to the are generator, bus tie or feeder reac- 


power plant, for, even if equipment is tors, should be placed as close to the 


the last word in the electrical art, bus as possible in order to protect the 

















‘ome they will relieve short circuit stresses bus under the greatest number of 
3 and support the continuity of the gen- ge.8 
j : conaitions. 
. erator output — promptly, reliably 
: a ‘he indoor reac il- 
je E and efficiently. The indoor, open type bus reactor i 
é . rr 
ig 3 oo a Le of , ee lustrated is rated, 1336K.V.A., 4060 
r For the sake of analogy think of the ae e : 
zi 5 ae amperes, 11.4K.V., 25 cycles. It is 
n : power plant as the ocean shore—the ; 
re 3 completely fireproof. 
n 4 never ending waves as the constant . 
° e . rs 
4 . surges on lines and equipment. Diagram shows reduction of bus 
ch 5 rr _s ‘ | 
H ; i short circuit current with sectional- 
4 F And then consider Murray Current nae Ney ; + al 
‘ aie twa 2 izing through insertion of |! urray 
a 5 Limiting Reactors interposed between ” 
e( . 
; . sactors between sections. 
he 2 your power plant and line disturb- Reactors R 
he : i . y ° . . *-* 
he é ances—yjust as breakwaters protect the We invite inquiries and request your 
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re ‘ shore line. specifications. 
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yu 





-| MURRAY LOW LOSS REACTORS 


ELECTRICAL WORLD + FEBRUARY 13, 1937 (579) 83 











0.80 
0.70 

¢ 0.60 

3 

§ 0.50 

= 

% 040 

w 

rq 

@ 0:30 

5 

= 0.20 


° 
° 


° 
8 


1932 





1933 





JFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJASOND 


LEGEND 
— Lamps issued from sforeroom. 
a Lamps reported burned ovt or aim. 
a Lamps reported broken or missing. 
0 .Lamps installed on group replacement. 
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Annual group replacement of street lamps reduces burn-outs 


Long-term performance of multiple lamps—1,500 lumen (100 watts) to 20,000 lumen (1,000 


watts). 


the alternating-current wave. The 
point of contact may be varied by 
shifting the position of the stationary 
brush or rotating the stator of the 
synchronous motor. 

The zero point on the voltage wave 
is found by adjusting the stationary 
brush or the motor frame until zero 
reading is reached on a d.c. voltmeter 
in series with the contactor across the 
synchronous motor supply. 

If the synchronous motor is stopped 
and then restarted, it may pull into 
step 180 degrees from its former posi- 
tion. This may be checked by placing 
the d.c. voltmeter in series with the 
synchronous contactor and the a.c. 
supply. The meter will read upscale 
for one phase position of the con- 
tactor and downscale for the incor- 
rect phase position. 


Group Replacement 
Cuts Lamp Outage 


By A. F. REHBERG 


Brooklyn Edison Company, Inc., 
Brooklyn, N. Y. 


Considerable progress has been 
made since 1932 in improving the per- 
formance of street lamps on the 
Brooklyn Edison system. A study of 
the results of changes in lamp design 
life and the method of replacement 
indicates that lamp outages can best 
be controlled by a system of group 
replacement of lamps at no more than 
80 per cent of their design life. 

Prior to September, 1933, 1,000-hour, 120- 
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Group replacement was started August, 1935, and completed October, 1935 


volt general service lamps were used on all 
multiple street lights with replacement at 
failure. The operating voltage was higher 
than the rated voltage of these lamps, and 
for that reason the burn-out rate was com- 
paratively high for an annual schedule of 
4,050 hours. Beginning in September, 1933, 
1,500-hour, 120-volt lamps were used to re- 
place the 1,000-hour lamps as they failed. 
This practice continued until August, 1935, 
and resulted in an appreciable reduction in 
the number of burned-out lamps. 

Beginning in August, 1935, a group re- 
placement scheme utilizing experimental 
annual group replacement lamps was 
adopted for both the 120-volt multiple and 
6.6-amp. series street-lighting lamps. Group 
replacement for the entire system was com- 
pleted in October, 1935. 

The accompanying chart shows the 
improvement obtained for the multi- 
ple street lamps, the number of 
burned-out lamps per socket per 
month for the last three months of 
1935 being 13.4 per cent as many as 
in the same months of 1932. Per- 
formance of the series group replace- 
ment lamps was excellent, the number 
of burned-out lamps per socket per 
month being 7.4 per cent as many as 
in the same months of 1932 and only 
25 per cent as many as shown on the 
chart for multiple lamps. 

With the street lamps burning a 
variable number of hours each day of 
the year, the annual group replace- 
ment eliminates the difficulty of sched- 
uling the replacement of lamps to 
get about equal burning hours from 
each lamp. In addition, annual re- 
placement can be combined with a 
thorough inspection of each lighting 
unit, which is desirable at that fre- 
quency when operating under an 
annual contract. 





Numerous methods can be used for 
group replacement, but the most prac- 
tical method from the standpoint of 
equipment and personnel is to spread 
the work over the entire year and re. 
place all lamps in their geographical 
order. From results during Novem- 
ber and December, 1935, with this 
method it was indicated that three 
crews with three trucks working five 
days a week could easily group-re- 
place the 50,000 street and traffic 
lamps in Brooklyn with the type of 
lamps in use at that time and also re- 
port any defects in the lighting units. 


No More 
Bent Pen Arms 


Slam against the stop goes the pen 
of the recording meter when a surge 
of current gallops through the meter 
coils. This is not good for the meter. 
The pen arm may be bent and the 
calibration thus thrown off. They 
have a neat little cure for this trouble 
in the meter department of the Dallas 
(Tex.) Power & Light Company and 
it is applied to meters that are to 
be installed in locations where the 
danger of heavy current surges can 
be foreseen. 

In the meter is installed a gravity 
type circuit-closing relay connected 
in series with the current coil of the 
meter as shown in the accompanying 
diagram. The contacts of the relay 








Relay 


Meter 


co/l 











Relay shunts current surges 
out of meter coil 


are connected across the current coil. 
A rush of current closes the relay and 
short circuits the meter coil and the 
pen arm does not get a hard enough 
kick to bang it violently against the 
stop. 

To be sure that the relay will not 
short out the meter coil on overloads 
that should be recorded, it is neces 
sary that it be rather carefully ad- 
justed. However, this is not difficult 
since current surges that might swing 
the pen too abruptly are considerably 
greater in magnitude than any reasol 
able overload. 
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THESE \ 
PORCELAIN 


PRODUCTS INSULATORS 
ARE “TOPS” ON 
ANYBODY’S LINE! 














45 KV. PINTYPE INSULATOR 


; PORCELAIN PRODUCTS INC. onmcessun 
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B. C. Hanks New President 
of Florida Power & Light 


Bryan C. Hanks. whose election to 
the presidency of Florida Power & 
Light Company was announced in 
ELECTRICAL WorLD last week, reached 
this position after eleven years as head 
of the legal department of the com- 
pany and a 
president. 

Mr. Hanks went to the Florida or- 
ganization from the law department 
of Electric Bond & Share Company in 
1925 and was one of the leading fig- 
ures in getting the $130,000,000 prop- 
erty in Florida properly started upon 
its corporate existence. 

The operating and 
legal problems presented by a large 
scale utility merger of that time were 
only accentuated by the collapse of 
the Florida land boom, the devastat- 


short term as acting 


innumerable 





ing hurricanes of 1926 and 1928 and 
the characteristic difficulties of what 
was then pioneer territory. 

To the Florida company, 
which is not yet twelve years old, Mr. 
Hanks brought an indefatigable en- 
ergy and personal devotion that con- 
tributed greatly to the ability of the 


young 
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company to pass successfully through 
a severe seven-year panic. 

The election of Mr. Hanks to the 
presidency of Florida Power & Light 
Company and subsidiaries may well 
be cited as a symbol of encouragement 
to the quarter of a million who daily 
keep the wheels turning in the utility 
industry. 


PE. V. Caton, chief engineer and 
manager of power production. Winni- 
peg Electric Company, has been 
elected president of the Association of 
Professional Engineers of Manitoba. 


> Davis S. Boypen, head of the Bos- 
ton Edison company’s steam heating 
activities, and J. MiLLarp, New Eng- 
land sales representative of the Carrier 
Engineering Corporation, have been 
elected directors of the Boston Air 
Conditioning Bureau. 


>» V. C. Bruce Wetmore, district man- 
ager of the Wetmore Savage division, 
Westinghouse Electric Supply Com- 
pany, Boston, has been elected presi- 
dent of the Collyer Insulated Wire 
Company, Pawtucket, R. I., succeeding 
the late Howard W. Fitz. Mr. Wet- 
more has been vice-president of the 
Collyer company for eighteen years. 


PPror. ANDRE BLONDEL of Paris, 
France, has been awarded the Fara- 
day Medal by the council of the Brit- 
ish Institution of Electrical Engineers. 
The medal is given once a_ year. 
either for notable scientific or indus- 
trial achievement in electrical engi- 
neering, or for conspicuous service 
rendered to the advancement of elec- 
trical science. 


PPuivup Exvuiott of Flint has been 
appointed a member of the Michigan 
Public Utilities Commission by Gov- 
ernor Frank Murphy. He will succeed 
Harold Waples, resigned. 


D. W. Jardine Elected Head 
of Erie County Utility 

David W. Jardine, vice-president 
and general manager of the Erie 
County Electric Company, Erie, Pa., 
has been elected president of that 





company to succeed the late Charles 
H. Strong. 

A graduate of Lehigh University. 
Mr. Jardine became associated with 
the American Gas Company in 1907. 
During this connection he was in 
charge of the construction of the elec- 
tric plant at Waukesha, Wis., and later 
was placed in charge of electric and 
gas operations at Waterloo, Iowa, and 
Burlington, Vermont. 

In 1928 he resigned as manager of 
the Burlington Light & Power Com- 
pany to become \vice-president of the 
Philadelphia Suburban-Counties as 
& Electric Company. It was in 1930 
that he was made vice-president and 
general manager of the Erie County 
Electric Company. 

° 
PHarotp A. OLson, who has served 
as assistant manager of the Buckeye 
division of the Incandescent Lamp De- 
partment of General Electric Company 
in Cleveland. has been appointed 
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THE CHIEF WAS AFRAID 
THIS EMERGENCY WORK. 
WOULD COME To A FULL 
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manager of the company’s north Pa- 
cific division at Portland, Ore. He 
will fill a vacancy occasioned by the 
sudden death of J. F. Reinke. Mr. 
Olson entered the employ of General 
Electric at Nela Park in 1916. 


PM. P. Tet of Chicago has been 
appointed general sales manager of 
the electrical division of the McGill 
Manufacturing Company, Valparaiso, 
Ind., to succeed Charles S. McGill, 
who will devote his time to other 
interests of the company. Mr. Thiel 
has been associated for many years 
with the electrical supply business. 
For the past sixteen years he has been 
connected with Doherty-Hafner Com- 
pany, the Chicago district representa- 
tive of the McGill Manufacturing 
Company. He was transferred to the 
factory in Valparaiso last July to 
prepare for his new duties. 


PC. W. STansroucH, who has han- 
dled advertising and sales promotion 
for the Kansas City Power & Light 
Company since last May, has been 
appointed to develop and direct a new 
company promotional activity, wherein 
the company will play a larger part 
in the promotion of all phases of the 
electrical industry in co-operation 
with electrical dealers, contractors. 
builders and others interested in the 
sale of electrical appliances and equip- 
ment. Mr. Stanbrough has _ been 
identified with Kansas City Power & 
Light since 1933. In addition to 
handling advertising and sales pro- 
motion, he has been for more than 
three years editor of the company 
publication, Power & Light News. 





Gaylord B. Buck Presides 
at Colorado League Meeting 


Gaylord B. Buck, general com- 
mercial manager of the Public Service 
Company of Colorado, presided at the 
first regular luncheon-meeting of the 
new year of the Electrical League of 





Colorado held last month at the 
Denver Athletic Club. Though long 
a member of the official family of the 
league, Mr. Buck has never been the 
presiding head until this year. 

He was elected president at the an- 
nual meeting held in December to 
succeed E. E. Brazier, who served two 
terms. While head of the Rocky 
Mountain Electrical Association, Mr. 
Buck was instrumental in developing 
the co-operative program which func- 
tions throughout the year on continu- 
ous electrical merchandising activities. 

George E. Lewis was appointed 





“LIGHT HIGHWAYS AND SAVE LIVES”—This was the message of President G. 
Bertram Regar of the Illuminating Engineering Society to 200 members and guests 
of the New England section at a recent meeting welcoming the national head of the 
organization to the Hub. Left to right: Julius Daniels, assistant head commercial 
bureau, Boston Edison Company; R. S. Bolan, formerly chief engineer Hygrade 
Sylvania Corporation and now connected with the Carlton Lamp Company, Union 
City, N. J., besides being chairman of the New England section; President Regar, 
and Miss M. Richardson of Boston Edison. 
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manager of the league by the board. 
He had been acting manager since 
June. 


PWittiaM A. WHITTLESEY, vice-presi- 
dent and for many years general man- 
ager of the Pittsfield (Mass.) Electric 
Company, has been elected president 
of that utility. Georce W. Lawrence, 
formerly president, has been made 
chairman of the board, and W. Rop- 
MAN PEABODY, vice-president, has 
been made vice-chairman. The com- 
pany is one of the Western Massa- 
chusetts Companies group. 


OBITUARY 


PIsaac W. WALKER, an executive in 
the Thomas A. Edison Industries, Inc.., 
for a number of years, died February 
1 at his home in Orange, N. J. His 
age was 66. Mr. Walker was a mem- 
ber of the Edison Pioneers. 


>Puiturs B. SHAw, who was for- 
merly associated with Thomas A. Ed- 
ison, died in Philadelphia January 31 
in his ninetieth year. During his 
association with Mr. Edison, Mr. Shaw 
organized and directed the financing 
of many electric light and power 
plants in Pennsylvania. 


PJosepH N. Vacca, senior engineer 
of the Public Utilities Commission of 
New Jersey, died January 9 at his 
home in Newark, after a brief illness. 
Mr. Vacca had been on the commis- 
sion for 23 years. He was 48 years 


old. 


> Joun W. PuRCELL, an engineer on 
the Ontario Hydro-Electric Power 
Commission for 25 years, died Janu- 
ary 6 in Toronto, in his sixty-fifth 
year. Associated with the late Sir 
Adam Beck in the early days of the 
commission, he had been active in in- 
troducing electricity to the farms of 
Ontario. Mr. Purcell was a member 
of the Canadian Society of Engineers. 


> Dr. Joun B. TayLor, assistant to 
Dr. Irving Langmuir in the Research 
Laboratory of the General Electric 
Company, died in Schenectady, N. %% 
January 22, after a short illness. Dr. 
Taylor had been a member of the Re- 
search Laboratory staff since 1929. 
He was born in Chicago, III., in 1900 
and received his education at the 
University of Illinois. 
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HERE’S ANOTHER ENDORSEMENT OF 


Kelvinator’s 
great 1937 program! 
























ORDERS FOR KELVINATOR REFRIGERATORS IN 1937 HAVE 
ALREADY SHATTERED ALL PREVIOUS RECORDS! 















onsen — p \ That's how the field organization feels about the siieliiialiantiite 
: oe great Kelvinator programs for 1937. gee 
i : : a Right down the line-— distributors, dealers and 
| THE FINEST LINE : salesmen— are more enthusiastic than they have ever 
REFRIGERA por been before at the start of a selling season. They are en- 
OF ; TORS thusiastic about the new product, the advertising, the 
KELVINATOR promotion, and the selling story. 
es And they voiced this enthusiasm with orders—orders 
HAS EVER BUILT far in excess of those ever turned in, in previous years, 
following the announcement of a program. “yt? 
i KELVINATOR, Division of Nash-Kelvinator Corp., Detroit = ms ae 
9 —— suiinoes 
CAMPAIGN IN 
_ KELVINATOR’S HISTORY 





[937 will be the gtealett yeas in hibloty 
Kelvinator Dealers 


ELECTRICAL WORLD + FEBRUARY 13, 1937 (585) 91 





CUM aclwan 





Water Heater Drive 
Program Completed 


Plans have been-completed by the 
Edison Electric Institute and the elec- 
tric water heating section of the Na- 
tional Electrical Manufacturers Asso- 
ciation for an intensive promotion 
program to obtain broader public 
acceptance of electric water heating 
in 1937. 

K. M. Robinson, president of the 
Idaho Power Company and chairman 
of the E.E.I. water heating committee, 
is heading this joint activity. Manu- 
facturers co-operating are: Automatic 
Electric Heater Company, Clark Elec- 
tric Water Heater Division of the 
McGraw Electric Company, the Cleve- 
land Heater Company, Edison General 
Electric Appliance Company, Inc., 
Electromaster, Inc., A. J. Lindemann 
& Hoverson Company, Westinghouse 
Electric & Manufacturing Company, 
John Wood Manufacturing Company, 
the Hotstream Heater Company, Mal- 
leable Iron Range Company and 
Thermogray Company. 


Government Agencies Award 
More Equipment Contracts 


Among the contracts for electrical 
equipment awarded by federal agen- 
cies, according to an announcement 
made by the Labor Department this 
week, are the following: 

International Nickel Company, Inc., the 
Navy, copper-nickel-alloy, $36,995.87; West- 
inghouse Electric & Manufacturing Com. 
pany, Bloomfield, N. J., Navy, triodes. 
$15,810; Okonite Company, Passaic, N. J.. 
Navy, cable, electric, $189,321.30. 


Applies fer 500,000 Watts 


Application for an increase in 
power from 50,000 to 500,000 watts 
for WBZ, Boston, pioneer radio sta- 
tion of New England. has been filed 
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by its owner, Westinghouse Electric & 
Manufacturing Company, with the 
Federal Communications Commission 
at Washington, D. C. WBZ is the 
Boston outlet of the National Broad- 
casting Company blue network. 


G.E. Pays Over $1,000,000 


Under Group Insurance Plan 


Death and disability claim pay- 
ments to beneficiaries of employees 
of the General Electric Company 
amounted to more than $1,000,000 
during 1936, according to the annual 
report of W. W. Trench, secretary of 
the company. Since the group life 
insurance plan of the company was 
established in 1920, more than $13.- 
000.000 has been paid out in claims. 


Sales Meetings Scheduled 


Predicting the biggest increase in 
commercial refrigeration sales that 
the industry has known, J. A. Harlan, 
commercial manager for the Kelvina- 
tor Division of the Nash-Kelvinator 
Corporation, announced recently a 
series of sales conferences to be con- 
ducted in eleven cities throughout the 
country. More orders for Kelvinator 
commercial equipment were booked 
during the first week of January this 
year than during the entire month of 
January a year ago, Mr. Harlan 
stated. 

e 


Standardizes Mill Motors 


Electrical drives even for large 
power requirements have been de- 
veloped to the extent that they are 
rapidly becoming standardized. For 
example, Westinghouse has built 32 
identical steel mill motors rated at 
1,250 hp., 600 volts, 300/600 r.p.m. 
Installed in four different steel manu- 
facturers’ plants, each is used for driv- 
ing cold strip or sheet mills. 


New Building Opened 
by General Electric 


Alterations on the old _ porcelain 
plant of the General Electric Company 
are under way preparatory to reopen- 
ing the building about June 15 for 
the use of the plastics department. 
These alterations will give 77,000 ft. 
of floor space to the division for man- 
ufacture of distribution transformers. 
The change will also give the plastic 
department 100,000 sq.ft. 

It was reported that all departments 
of the works are busy and that approx- 
imately 6,500 are employed. 

As part of a general expansion pro- 
gram General Electric has transferred 
the washing machine division into the 
recently acquired factory buildings in 
Bridgeport, Conn. The six buildings 
acquired from the Remington Arms 
Company, Inc., will give the washing 
machine division 100,000 of the 250,- 
000 sq.ft. of floor space. 

Both parts-making and assembly 
units will be included in the division, 
making it one of the largest washing 
machine manufacturing plants in the 
East. It is expected that two months 
will be required to modernize the 
buildings and another month to com- 
plete installation of machinery. 


Use Telechron Radio Timer 
To Increase Receiver Sales 


A method of increasing sales per 
customer, which apparently can be ex- 
tended to many lines of specialty sell- 
ing, it is said, is being used by the 
Warren Telechron Company of Ash 
land, Mass., electric clock manufac: 
turers. 

One of the company’s dealers re- 
ports that he has obtained 80 per cent 
acceptance from buyers of his radios 
for an additional sale by including 4 
Telechron radio timer clock as part 
of the complete sale. Whenever pros 
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HIGH TERSIORN 
EFQUIPMERT. 


whether your present need is a few bus bar supports, or the com- 





% 


plete equipment for some new substations, whether your equip- 
ment is to be standard or built to your own specifications, it will 


pay you to talk over your needs with your L-M representative. 


- 
% \ 
y 
\ 


Here Is Why e L-M High Tension Equipment is designed 
by engineers who are thoroughly familiar with utility opera- 
tion. The standard L-M High Tension line is complete... and 
from bus bar supports to gang operated air brake switches 
is built to N.E.M.A. standards. In addition, L-M builds special 


high tension equipment to your own specifications. You can 


depend on L-M for prompt delivery, low maintenance and 


long service life. Write to South Milwaukee, Wisconsin, for 


your copy of the L-M High Tension Catalog, Number 36-1. 











pects ask for a home demonstration 
of the radio set the dealer delivers the 
receiver plus the timer with a brief 
leaflet ‘and instruction. It was re- 
ported that 80 per cent of the buyers 
of the radio also took the clock. 


California Edison Awards 
Line Equipment Contracts 


Southern California Edison Com- 
pany has awarded three contracts for 
transmission line equipment for the 
165,000-volt line from Boulder power 
plant of the federal government, 
Boulder Dam, to company power sub- 
station at Chino, Calif., as follows: 


Steel towers, about 6,500 tons, to Bethle- 
hem Steel Company, Bethlehem, Pa.; steel- 
reinforced aluminum conductor, about 700 
miles to Aluminum Company of America, 
Inc., Pittsburgh, Pa.; ground wire 460 
miles, one-half to Joslyn Company of Cali- 
fornia and one-half to Pacific Wire Rope 
Company both Los Angeles. The proposed 
line will be 238 miles long and is estimated 
to cost close to $3,750,000. 


Another Trade Show at Hub 


For the fourth year the Electrical 
Manufacturers’ Representatives Club 
of New England will hold a merchan- 
dise, equipment and machinery show 
in Boston, the dates being March 3-5 
and the locale the Hotel Bradford. 
More than 100 display booths will ex- 
hibit the products of some 400 manu- 
facturers of electrical supplies and 
apparatus, and many factory engi- 
neers and executives will attend. R. 
P. Taylor, 93 Federal Street, Boston. 
is club president, and Charles A. 
Stone, 176 Federal Street, Boston, is 
trade show secretary. 


Advertising Budget Up 


General Household Utilities Com- 
pany is to increase its appropriation 
from 40 to 50 per cent over last year 
in advertising its 1937 line. The six 
models feature the standardized 
mechanical units of 16-lb. ice capacity 
and a circulating air filter system for 
eliminating food odors and maintain- 
ing even temperatures throughout. 





New York Metal Prices 
Feb. 3, 1937 Feb. 9, 1937 





Cente per Cents per 

Pound Pound 
Cop electrolytic. .. 13.00* 13.00* 
Lead Am. 8. & R. price. 6.00 6.00 
ee ere 14.25 14.25 
Nickel ingot.... 35.00 35.00 
Zine spot....... 6.35 6 .60t 
Tin Straits 50.60 50.375 
Aluminum, 99 per cent. 19—20 19—20 


* Delivered Connecueut Valley t Nomina! 
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Field Reports on Business 


Demand for equipment to rebuild the areas stricken by the flood has 


brought rush orders to electrical manufacturers. 


Utility purchases 


are higher than last year, with line materials featuring due to the 
outside construction which is under way because of the unusually 
open winter. Orders for lighting equipment—both store and street 
—are being received in good volume. Electrical appliances are 
moving steadily in all sections of the country. 


NEW ENGLAND 


New England area is continuing to buy 
electrical supplies at a rate slightly over 
that for last year. Heavy electrical ma- 
chinery specifications are now being studied 
in connection with power generation ex- 
pansions. Small motor sales show an en- 
couraging trend and orders are holding up 
well. A steady to strong tone in machinery 
and machine tool industries in central 
Massachusetts and Rhode Island has greatly 
benefited small motor and switch apparatus 
sales, according to one prominent repre- 
sentative. 

Central station supplies are moving at a 
good pace. Due to the unusually open wea- 
ther, line repairs and outside construction 
have been carried along, and small lot or- 
ders for line materials have been more 
numerous than at this time last year. Dis- 
tribution transformer sales for the past 
month were ahead of last year, according 
to one manufacturer. Some special elec- 
trical apparatus has been receiving a good 
deal of attention. Electrical supplies for 
intercommunication lines for marine service 
and for institutions are among leading 
items of interest. Electrically operated fire- 
alarm systems are engaging attention. 

Interior electric lighting and special illu- 
mination for store-front displays are active. 
Inquiries for commercial electric service and 
negotiations for electric cooking applianes 
for institutions are being received in good 
volume. House wiring and street lighting 
equipment are involved in a large home 
modernization project in Chicopee Falls, 
Mass., where renovation in a large district 
will provide for 205 modern homes. The 
meter department of the General Electric 
Company, Lynn, Mass., has received orders 
to run overtime in order to get out 60,000 
meters for the flood region. Similar emer- 
gency activity is reported in the transformer 
division of this company at Pittsfield, Mass. 


CHICAGO 


Receding floodwaters in the Ohio Valley 
have brought a large volume of orders for 
material and equipment necessary in the 
process of rehabilitation. With transporta- 
tion restored, large shipments are now being 
sent into the blighted area and_ virtuall~ 
everv electrical manufacturer has received 
rush orders for equipment. 

Reports from the various branches of the 
electrical industry in the Chicago area re- 
flect favorable business conditions. Electric 
energy output for this district dropped 
slightly last week, but was still far above 
the level of a year ago. Utility purchases 
are higher than last year and should in- 
crease greatly when plans now under con- 
sideration are approved. Appliance sales 
are steady, with washers and ironers espe- 
cially active. Orders for lighting equipment 
are being received in good volume. One 
manufacturer is continually enlarging his 
organization to meet the increased demands 
for equipment. Electrical wholesalers re- 


port a 41 per cent. increase in sales for 
December over November. Sales for the 
year 1936 were 47 per cent. above 1935. 

The city is receiving bids on 227,300 ft. 
of 5,000-volt rubber-insulated, lead-sheathed 
cable, 33,000 lb. No. 6 weatherproof line 
wire, 14,400 Ib. 36in. stranded bronze wire. 
The P.W.A. last week awarded contracts 
for electrical work in three schools amount- 
ing to $37,773. 


NEW YORK 


Electrical appliance sales in January were 
unusually good, preliminary reports show. 
Stocks were depleted as a result of the 
heavy Christmas buying and wholesalers and 
retailers are now replenishing their supplies, 
with the result that January, usually a dull 
month, proved quite active. Retail sales in 
the first week of February have led mer- 
chants to hope that store volumes will show 
a larger increase this month over 1936 than 
January, although February has one less 
Saturday than last year. 

Steel operations this week are scheduled 
at 80.6 per cent of capacity, according to 
the American lron and Steel Institute. This 
current figure equals the 1937 high level of 
January 18. 


PACIFIC COAST 


Wholesalers report very good orders from 
ship outfitters, 22 ships being loaded in 
San Francisco alone on the end of the 
strike. Coast arrival of about as many car- 
goes prevents a general price advance aver- 
aging 10 per cent because of higher 
freights. However, all lines have advanced 
at least as much during the past 60 days 
from increased factory costs. 

Electrical machinery orders continue ex- 
cellent. Outstanding is a 3,500-kva. turbine, 
valued at $110,000, bought by the Pacific 
Gas & Electric Company to use up the 
surplus steam generated in its Oakland 
plant by the new $700,000 equipment re- 
cently installed. Other orders include a 
$10,000 cable dredging outfit, a $40,000 
rectifier installation for a chemical works 
and a $20,000 stock order for pumping 
motors ranging from 3 to 100 hp. Power 
companies are buying heavily of distributing 
transformers averaging 374 kva., with bulk 
of them destined for lower San Joaquin 
Valley. 

Major P.W.A. applications include $1, 
841,950 for power plant in Tuolumne 
County to handle West Stanislaus irriga 
tion district and a $1,160,175 school pro- 
gram for San Francisco, the grant in each 
case being about 50 per cent of the total. 
A recent order covers a $10,000 photo- 
electric protective system for cable anchor- 
ages of Bay Bridge. Hospitals feature build- 
ing reports, the jobs averaging $100, 
for additions or smaller units. 

Power company purchases are 00d, 
though exceeded by value of bids for the 
year’s requirements of poles and crossarms 
not yet awarded. 
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of Present-day Commercial Loads 












Need Modern Demand Meters 


Electrical modernization in stores, offices and factories has 
accomplished much in the upward trend of commercial 
loads. Each change affects the peak, so that the necessity 
for measured demand is definitely increased. 


An accurate and reliable method of metering demand is 
offered with Sangamo Type HG Demand Registers. These 
registers are interchangeable on Sangamo Singlephase 
Watthour Meters and the modern two-element single-disk 
type L-2 Meters. 


Bulletin No. 88 contains the detailed description of Type 
HG Demand Registers for all alternating current meters. 
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Sangamo Type HG 
Demand Register 








HG Demand Register on the 
two-element single-disk 


Type L-2-A Meter. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
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EQUIPMENT 


AVAILABLE 





CO, Analyzer 
New CO, 


recording equipment utilizes 


thermal conductivity principle of measure- 
ment and is composed of four complete 
gas analysis 
primary filter 


cabinet 
sampling 


cell 
and 


units—recorder, 
(pictured), 





Wet gas CO» recording equipment; gas 
analysis cell cabinet pictured; range, 
0 to 20 per cent COs; for operation on 
110-volt, 60-cycle a.c. Leeds & North- 
rup Co., Philadelphia, Pa. 


line. Cell cabinet is mounted near the 
point of sampling and connected by means 
of a lead lined iron pipe and fittings to 
primary filter mounted in the boiler. Record- 
er is mounted wherever desired and con- 
nected to cell cabinet with ordinary copper 
wire. Power is obtained by connecting 
recorder to ordinary light source. By means 
of aspirator on cell cabinet a continuous 
sample of gas is drawn from boiler to gas 
analysis cell. 


Low-Voltage Switch 


Only 80 ft.lb. effort is required to operate 
this recently announced switch, it is 





Rating 2,000 amp., 15 kv.; units are 
48 in. long. weigh 400 Ib. per single 
pole. Hi-Voltage Equipment Co., Cleve- 
land, Ohio. 
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claimed. Fully inclosed, all bronze operat- 
ing mechanism controls straight line mo- 
tion into and out of self-aligning silver- 
faced contacts, and also swing of switch 
arm to full open position. Entire mechan- 
ism is mounted on monel ball bearings and 
graphite insert bearings. Clearances, gap 
spacings and flashover values are said to 
conform to N.E.M.A. standards. 


Traffic-Signal Controller 


As many as sixteen cycle positions and 
as many as fifteen signal-light circuits may 
be controlled with a recently announced 
traffic-signal controller, it is claimed... It 





Novalux, Type D. General Electric Co., 
Schenectady, N, Y. 


comprises a 6-watt Telechron motor, a ro- 
tating dial, a timer drum with the neces- 
sary signal contacts—which are silver and 
are said to be capable of carrying a 10- 
amp. load—a panel with three snap switches 
and an integral base casting. Traffic-cycle 
length may be varied from 40 to 180 
seconds by means of gear changes within 
the timer, five changes being provided with 
each unit. 


Multi-Notch Drum Controls 


Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa. 


By making changes on railway drum con- 
trollers, involving adding a new controller 
drum and resistor, it is claimed that many 
of the advantages of modern multi-notch 


control can be obtained on older cars, 
thereby producing smooth acceleration at 
all rates. 

Thus Types K-35 and K-43 controllers 


may be changed to have 22 steps instead 
of 8: similar changes can be made on most 
other types. it is said, 


Multiple Spot Welder 


This automatic, multiple spot welding 
machine has four transformers and a series 
of hydraulic plungers which actuate in ro- 
tation to make a number of welds. It also 





“Multi-Spotmatic.’’ Thomson-Gibb Elec- 
tric Welding Co., Lynn, Mass. 


has a special work-carrying table and an 
indexing arrangement so that rows of spot 
welds may be made at fixed positions across 
the work. Feature of machine is rotary 
control valve located at lower center of 
front of machine. It controls the pressure 
and duration of current flow for each indi- 
vidual weld and permits variation in thick- 
ness of metal being welded, it is said. 


Multi-Pointer Gage 


A new diaphragm material, said to be 
resistant to oil, acid, caustic and heat, is 
the outstanding feature of recently de- 
veloped, diaphragm-operated, multi-pointer 
gages for boiler room service in measuring 
drafts, pressures and differentials. Pressure 
applied on left side of diaphragm facing 
calibrated spring causes movement of sys 





Multi-pointer gage; available in cas- 
ings containing one to twelve units 
Bailey Meter Co., Cleveland, Onio 
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A Welcome Improvement in 
INDUSTRIAL LIGHTING 
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é é ~ - - The 400-Watt 
of 400-Watt Type-H1 Mercury and 750-Watt Mazda Lamps in alternate lighting units Mercury Lamp is 
re provide excellent seeing conditions in this assembly department 60 to 140% more 
di- ; } efficient than 
ok: More uniform production, less eye-strain at the end of the day, and other available 
‘ aie . . light sources. It 
cheerful, pleasant working conditions are immediate results of the use burns vertically 
of the higher levels of illumination which can be provided by combina- omy. 
tions of the new General Electric Mercury Lamps and Mazda incan- 
| - - 
‘s descent lamps. The mercury and incandescent lamps can be combined 
de- . ; 
ter either in one reflector or mounted at alternate outlets. 
on When the light of mercury and incandescent lamps is blended in 
oe equal parts a simulation of daylight is obtained, which blends very : 
well with natural light. With the higher levels of illumination now oe 
By combining Mercury and 
obtainable, production can be materially stepped up and “‘rejects” Incandescent Lamps in 
many conventional type 
held to a minimum. luminaires, a psychologi- 
‘ é ; . : ? cally cool, white light can 
Details on this modern illumination are available on request from be obtained. 
either address. 
Order your auxiliary 
GENERAL @ ELECTRIC (22.000 
signed especially for this 
| 
a General Electric V apor Lamp Co. Incandescent Lamp Department lamp nips the Genera 
ts 805 Adams Street, Hoboken, N. J. Dept. 165, Nela Park, Cleveland, Ohio Electric Vapor Lamp Co. 
Wee santal 
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tem to left. Motion is opposed by cali- 
brated spring and is transmitted by sealed 
link to outside of diaphragm unit, where 
drive link carries motion to indicating 


pointer. 
* 


Circuit Recloser 


Addition of a 4amp. unit completes this 
company’s line of automatic oil circuit re- 
closers, which now will operate on currents 
up to 50 amp., with voltages from 2,200 to 
7,500. Recloser is normally closed in serv- 





Type FP-19, in closed position; 4-amp. 
rated current, 15-amp. minimum trip- 
ping current. General Electric Co., 
Schenectady, N. Y. 


ice, opens circuit when line fault occurs and 
recloses after three-second interval. If fault 
has not cleared, circuit is reopened. Ad- 
justment may be made for one, two or three 
reclosures, with time interval of three sec- 
onds between operations. If fault is still 
on line after last reclosure, device locks 
open and must be reset manually. 


Panelboard 


A new low-cost “Nofuze” panelboard of- 
fered, is said to be particularly suited for 
application in industrial plants, buildings, 








For 115, 


115/230 volts a.c. distribution 
in a range of 4 to 40 circuits in two- 


circuit steps; branch circuits ranging 
from 15 to 50 amp. available. West- 
inghouse Electric & Manufacturing Cov., 
East Pittsburgh, Pa. 


hotels and all types of commercial structures. 
Using the multi-breaker units recently de- 
veloped for load centers, its compact design 
is said to permit its installation in spaces 
where other panels might not be used, such 
as the face of columns. Bus arrangements 
for single-phase, three- and two-wire and 
three-phase, four-wire services are provided. 


Are Welder 


This is said to be the first arc-welding 
set equipped with control of the electric 
motor as well as of the generator. What 
is termed as “selective motor horsepower 
control” is simply operated; convenient 
latch locks handle in “Low” position, where 





Electric 


Here is a continuous, special atmosphere 
electric furnace recently developed and in- 
stalled for bright annealing copper wire. 
Heavy cast nickel-chromium alloy, grids lo- 
cated in roof and bottom of heating cham- 
ber, serve as heating elements, which are 
divided into two separate and automatically 





Furnace 


controlled zones. Furnace is said to differ 
from some of older types in that no water 
seals or vapor of any kind are used in this 
equipment and thus wire is dry at all 
times. Special atmosphere required for 
bright annealing is provided by gas genera- 
tor at side of furnace. 


r 
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: 
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Rated at 100 kw., designed to operate at temperatures ranging from 700 to 1,000 deg. F. 
Electric Furnace Co., Salem, Ohio. 


98 (592) 








Series MN; in sizes ranging from 75 
amp., 1% to 3 hp. to 600 amp., 20 to 
40 hp. Hobart Bros., Troy, Ohio. 


only half rated motor horsepower is used 
for starting and for welding up to one-half 
rated generator capacity in continuous man. 
ual arc welding (up to two-thirds rated 
capacity for intermittent welding). When 
it is desired to operate at higher rates a 
lever releases handle for turning to “High,” 
where rated horsepower of motor is available 
for full load and overload welding. 


Remote Speed Control 


New line of standardized parts for ob- 
taining remote mechanical control of this 
company’s “Varidrive” motor has been de- 





For Varidrive motors from % to 15 hp 


U. S. Electrical Motors, Inc., Los 
Angeles, Calif. 
veloped. Bearing supports,  shafting, 


sprockets and chains have been standard. 
ized so user can obtain variation of speed 
on driven machine conveniently and eco- 


nomically, the manufacturer states. 


Cable End Seal 


New design of cable end seal consists es 
sentially of copper terminal lug—solder or 
solderless style—with gasketed flange, bake: 
lite insulator, “Resistoyl’” sealing bushing 
and brass packing nut. Claimed advan 
tages include small over-all size, ease of in- 
stallation and low cost; it is said to prevent 
leakage of impregnating oil from cable end. 





Type 


“FT”; particularly intended = 
use on paper-insulated, lead-coveres 
cables up to 500,000 cire.mil, 600 volts 


G & W Electric Specialty Co., Chicas° 
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A.LE.E. Talks Performance 
[Continued from page 44| 


pletely divorced from the dust-collect- 
ing function. Myron Zucker of De- 
troit asked and was informed that the 
precipitator in the author’s home for 
three years handled 900 cu.ft. of air 
per minute on 6 to 7 watts actual 
precipitation and ionization energy, 
10 watts each for tube and transfer 
loss and 40 watts for the fan. R. E. 
Hellmund (Westinghouse) said there 
are 20,000,000 people in this country 
suffering from an allergic supersen- 
tiveness to food or inhalation factors 
and only a small percentage are 
affected by substances other than those 
conveyed by the air. Dust and pollen, 
in addition to causing allergic condi- 
tions in themselves, are quite generally 
assumed to carry bacteria and, there- 
fore, their elimination by precipitator 
may lessen the danger of propagation 
of infections caused by germ-laden 
air. 


Meter ratings discussed 


Two papers on watt-hour meters at 
the measurements session brought out 
the question about giving the future 
long-range watt-hour meter a nominal 
current or wattage rating. One paper 
by Kinnard and Trekell (General Elec- 
tric) summarized the evolution of the 
design of modern watt-hour meters in 
such form as to “smoke out” the limi- 
tations to performance and thus show 
where progress has been and can be 
made. The culmination rests in a 
new design of watt-hour meter. It is 
nominally a 12.5-amp. meter but with 
better light load performance than the 


old 5 and better at 60 amp. than the 
old 15. 


This scope caused H. B. Brooks of | 


the Bureau of Standards to ask what 
would be the value of calibration 
loads to represent present light load 
and full load requirements. Prof. W. 
B. Kouwenhoven proposed that the 
A.LE.E. committee on instruments and 
measurements take jurisdiction to in- 
itiate the discussion on standardized 
ratings and test points for the new 
meter and its mates. To A. J. Allen 
(New York Edison) the announce- 


ment of the new range wipes the | 


S-amp. unit out of the 5-, 15-, 50-amp. 
setup of N.E.L.A. in 1930 when the 
10 and 25 started for the discard. 
However, with the present high per- 
centage of 5-amp. meters in service, 
growth in load may before long 
necessitate a large-scale rebuilding 
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When Power Is Interrupted 
LIGHTS GO OUT .... 
WATER FLOW STOPS 





STERLING INTERNAL 


COMBUSTION 
ENGINES 
Sterling engines were developed to pump water in any emer- 


gency. The details of their design and installation in your 


water works are scientifically developed. Informed engineers 


are at your service. 


STERLING ENGINES—for peak load and standby 
GAS—GASOLINE—OIL ENGINES 








The emergency pumping station of the Portland, Maine 
Water District consists of 2 Sterling Dolphin C-8 cyclinder 


240 H.P. engines driving 2 Warren centrifugal pumps at 
1250 R.P.M. 


STERLING ENGINE COMPANY 


Home Office and Plant Branch Office 
1270 Niagara Street Dept. C-2 900 Chrysler Bldg. 
Buffalo, New York New York, N. Y. 
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This photograph was taken in our studio in duplicate of a hook-up 
in actual use and is one of the heaviest in the U.S.A. Details sup- 
plied on request The Brewer-Titchener Corp. 


Hardware Used 


BTC Drop Forged Releasing Clamps 
BTC Drop Forged No. 3001 Hooks 
BTC Drop Forged Caps 







For uniform metal 
For added strength 
For dependable fine 
Specify Drop Forgings 


She Brewer-Titchener Corp. 
Cortland, New York 











program to conserve the heavy invest- 
ment in otherwise adequate meters. 

Whether we are ready to abandon 
all volt-ampere designations of meter 
rating and simply have a domestic, a 
commercial and a power meter is 
something F. C. Holtz (Sangamo) is 
not ready to admit. 

The second paper, by Kinnard & 
Goss, treated the theory and practice 
of meter bearings and showed how 
the meter just described gains some 
of its range of accuracy by use of a 
cobalt-tungsten pivot on a sapphire 
jewel. No iron is present to form an 
abrasive red oxide of iron. 

Here F. C. Holtz interjected by let- 
ter that the prevailing steel pivot with 
appropriate lubrication may have no 
more wear than the alloy pivot 
described in the paper. To him, 
osmium, iridium and platinum show 
great promise as pivot materials. A. 
J. Allen’s comment was that the out- 
door meter has intensified the need for 
a non-corrodable pivot if long, light 
load accuracy is to be attained. A. R. 
Rutter (Westinghouse) reminded the 
audience that the familiar ball type of 
bearing acts like an infinite number 
of pivots and, employing rolling ac- 
tion, needs no lubrication to avert 
wear and minimize friction. 


Pumped vs. sealed ignitrons for 
welding control 


Discussion of Packard and Hutch- 
ing’s paper on sealed-off ignitrons for 
welding control at the electronics ses- 
sion on Wednesday brought out 
clearly the fact that selection of 
pumped vacuum or sealed vacuum 
ignitron tubes for welding control is 
an economic question influenced by 
the duty cycle of the welder and its 
size. R. E. Hellmund (Westinghouse 
Electric & Manufacturing Company) 
pointed out that with the sealed 
ignitron life was limited, while with 
the pumped ignitron, while more ex- 
pensive in first cost, life was in 
definite. He predicted that within 4 
few years the sizes of welders that 
should use pumped ignitron tubes and 
those that should economically use 
sealed tubes would be well estab- 
lished. W.C. White (General Electric 
Company) showed that there was no 
competition between the pumped and 
sealed ignitron tube and that the 
choice between them was entirely 
economic in nature. It was reported 
in the discussion of this paper that 
there were 400 to 500 sealed ignitron 
tubes in service and that little trouble 
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and few failures had been experi- 
enced that had not developed soon 
after installation and been traced to 
minor manufacturing faults. 

The fact that the electronic regu- 
lator for d.c. generators described in 
F. H. Gulliksen’s paper could not as 
yet be adapted to use on a.c. genera- 
ters was brought out in discussion by 
Mr. Ballard of the American Research 
Council. Gulliksen reported that no 
tubes are yet available to handle the 
currents that would be encountered in 
regulating the a.c. machines. Reply 
to questions by E. E. George (Tennes- 
see Electric Power Company) indi- 
cated that these regulators can be 
used on d.c. generators operating in 
parallel without excessive loss of 
regulation. 


New arc theory advanced 


An unpublished paper on funda- 
mental phenomena of the electric arc 
by Dr. C. G. Suits of the General Elec- 
tric Company attracted considerable 
attention at Thursday’s welding ses- 
sion. Dr. Suits outlined the results 
of tests in which he calculated the 
temperature in the core of electric 
arcs from the observed sound velocity 
in the arc. Temperatures were shown 
to be in the range from about 5,000 
to 6,500 deg. absolute, with the tem- 
perature of the iron-to-iron welding 
arc 6,020 deg. absolute. 

Dr. Suits also described the results 
of arc studies in various gases at high 
pressures which may be summarized 
in the words of Dr. Suits: “Studies of 
arcs in various gases at pressures up 
to 1,200 atmospheres have shown 
some fundamental facts about the 
high pressure arc. It is found that 
since the heat transfer in a gas in- 
creases with increase in pressure it 
is possible to compare arcs in differ- 
ent gases at the pressures at which 
heat transfer is the same and get 
similar arc characteristics. Thus the 
arc in nitrogen at a pressure of 
about 100 atmospheres has the same 
characteristics as the arc in hydrogen 
at 1 atmosphere. This comparison of 
arcs on the basis of heat transfer ap- 
pears to be generally true in many 
cases which have been studied.” 

In discussing Dr. Suit’s paper, Dr. 
Joseph Slepian (Westinghouse) de- 
clared the importance of this new arc 
Principle to be such that it might well 
be hailed as a new law of the electric 
arc. He pointed out, however, that 
before that would be possible, more 
Investigation must be undertaken. 
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@ The pivot man in an industrial plant is the motor brush. 
If it fails to function properly in easy going or rough heavy 
going, such as sudden peaks or overloading, your plant is 
paralyzed. Every minute your machinery is idle it costs 
dollars and in many cases hundreds of dollars. You 
cannot afford to buy anything but the finest in motor 
brushes. Ohio Carbon Brushes are scientifically made, uni- 
form in quality, design and materials, consequently they 
are absolutely dependable. Large and small industrial 
plants thruout the entire world have been using Ohio 
Carbon Brushes for years, which proves their absolute 


reliability under every conceivable working condition. 


THE 


12508 BEREA ROAD 
CLEVELAND, OHIO 
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This photograph was taken in our studio in duplicate of a hook-up 


in actual use and is one of the heaviest in the 


.S.A. Details sup- 
plied on request The Brewer-Titchener Corp. 
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BTC Drop Forged Releasing Clamps 
BTC Drop Forged No. 3001 Hooks 
BTC Drop Forged Caps 
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program to conserve the heavy invest- 
ment in otherwise adequate meters. 

Whether we are ready to abandon 
all volt-ampere designations of meter 
rating and simply have a domestic, a 
commercial and a power meter is 
something F. C. Holtz (Sangamo) js 
not ready to admit. 

The second paper, by Kinnard & 
Goss, treated the theory and practice 
of meter bearings and showed how 
the meter just described gains some 
of its range of accuracy by use of a 
cobalt-tungsten pivot on a sapphire 
jewel. No iron is present to form an 
abrasive red oxide of iron. 

Here F. C. Holtz interjected by let- 
ter that the prevailing steel pivot with 
appropriate lubrication may have no 
more wear than the alloy pivot 
described in the paper. To him, 
osmium, iridium and platinum show 
great promise as pivot materials. A. 
J. Allen’s comment was that the out- 
door meter has intensified the need for 
a non-corrodable pivot if long, light 
load accuracy is to be attained. A. R. 
Rutter (Westinghouse) reminded the 
audience that the familiar ball type of 
bearing acts like an infinite number 
of pivots and, employing rolling ac- 
tion, needs no lubrication to avert 
wear and minimize friction. 


Pumped vs. sealed ignitrons for 
welding control 


Discussion of Packard and Hutch- 
ing’s paper on sealed-off ignitrons for 
welding control at the electronics ses- 
sion on Wednesday brought out 
clearly the fact that selection of 
pumped vacuum or sealed vacuum 
ignitron tubes for welding control is 
an economic question influenced by 
the duty cycle of the welder and its 
size. R. E. Hellmund (Westinghouse 
Electric & Manufacturing Company) 
pointed out that with the sealed 
ignitron life was limited, while with 
the pumped ignitron, while more ex- 
pensive in first cost, life was in- 
definite. He predicted that within 4 
few years the sizes of welders that 
should use pumped ignitron tubes and 
those that should economically use 
sealed tubes would be well estab- 
lished. W.C. White (General Electric 
Company) showed that there was no 
competition between the pumped and 
sealed ignitron tube and that the 
choice between them was entirely 
economic in nature. It was reported 
in the discussion of this paper that 
there were 400 to 500 sealed ignitron 
tubes in service and that little trouble 
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and few failures had been experi- 
enced that had not developed soon 
after installation and been traced to 
minor manufacturing faults. 

The fact that the electronic regu- 
lator for d.c. generators described in 
F. H. Gulliksen’s paper could not as 
yet be adapted to use on a.c. genera- 
tors was brought out in discussion by 
Mr. Ballard of the American Research 
Council. Gulliksen reported that no 
tubes are yet available to handle the 
currents that would be encountered in 
regulating the a.c. machines. Reply 
to questions by E. E. George (Tennes- 
see Electric Power Company) indi- 
cated that these regulators can be 
used on d.c. generators operating in 
parallel without excessive loss of 
regulation. 


New arc theory advanced 


An unpublished paper on funda- 
mental phenomena of the electric arc 
by Dr. C. G. Suits of the General Elec- 
tric Company attracted considerable 
attention at Thursday’s welding ses- 
sion. Dr. Suits outlined the results 
of tests in which he calculated the 
temperature in the core of electric 
arcs from the observed sound velocity 
in the arc. Temperatures were shown 
to be in the range from about 5,000 
to 6,500 deg. absolute, with the tem- 


perature of the iron-to-iron welding 


arc 6,020 deg. absolute. 

Dr. Suits also described the results 
of arc studies in various gases at high 
pressures which may be summarized 
in the words of Dr. Suits: “Studies of 
arcs in various gases at pressures up 
to 1,200 atmospheres have shown 
some fundamental facts about the 
high pressure arc. It is found that 
since the heat transfer in a gas in- 
creases with increase in pressure it 
is possible to compare arcs in differ- 
ent gases at the pressures at which 
heat transfer is the same and get 
similar arc characteristics. Thus the 
arc in nitrogen at a pressure of 
about 100 atmospheres has the same 
characteristics as the arc in hydrogen 
at 1 atmosphere. This comparison of 
arcs on the basis of heat transfer ap- 
pears to be generally true in many 
cases which have been studied.” 

In discussing Dr. Suit’s paper, Dr. 
Joseph Slepian (Westinghouse) de- 
clared the importance of this new arc 
Principle to be such that it might well 
be hailed as a new law of the electric 
arc. He pointed out, however, that 
before that would be possible, more 
Investigation must be undertaken. 
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@ The pivot man in an industrial plant is the motor brush. 
If it fails to function properly in easy going or rough heavy 
going, such as sudden peaks or overloading, your plant is 
paralyzed. Every minute your machinery is idle it costs 
dollars and in many cases hundreds of dollars. You 
cannot afford to buy anything but the finest in motor 
brushes. Ohio Carbon Brushes are scientifically made, uni- 
form in quality, design and materials, consequently they 
are absolutely dependable. Large and small industrial 
plants thruout the entire world have been using Ohio 
Carbon Brushes for years, which proves their absolute 


reliability under every conceivable working condition. 
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Here is the FASTEST-CUTTING 
CONCRETE DRILL you ever saw! 


KWI-KUT is an improved type of Concrete Drill 
so constructed that it cuts around the circumfer- 
ence of the hole—expels chips automatically — 
cannot wedge or bind — and consequently is about 
50% faster than the ordinary drill. 

KWI-KUT needs less rotating than other drills, 
is made of fine tool steel accurately tempered, and 
because of its special shape is easier to sharpen. 
Any good mechanic can save the price of a drill in 
two hours work, or less. Write for complete story. 


2 3 
x LY 


CONCRETE DRILLS 


Patent Applied For 


KRAEUTER & CO. 


{Pronounced KROY-TER) 
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and Tools Since 1860 
“ask Any Mechanic” 


NEWARK, N. J. Ye: ZB 
Manutacturers of Highest Quality Pliers Ce tie 
4, 
2 























Here’s how the KWI- 
KUT Concrete Drill 
cuts on the circumfer- 
ence, breaking out the 
center portion. 


KWI-KUT BREAKS OUT 
CENTER PORTION. 
DOES NOT WEDGE. 


KWI-KUT CUTS ON 
CIRCUMFERENCE ONLY. 
____ DRILLS ROUND HOLE. 





FOR 55 YEARS 


PEMCO HAS PIONEERED 


IN STREET LIGHTING 


GREATER PROTECTION 
in STREET LIGHTING 


In the Pemco No. 1140 Wet Process Porcelain 
one-piece series head we have done away with all 
radio interference, caused by internal arcs, with 
our built-in housing for the bayonet socket. This 
construction positively and permanently eliminates 
arcing in the porcelain head. 

This head is made for inner or outer wiring. 
The No. 213 extra deep neck reflector, 20” dia., 
eliminates glare; but the fluting directs a large 
symmetric distribution of light on the highway. 

All Pemco reflectors, refractors or diffusing 
globes are interchangeable on Pemco Wet Process 
Porcelain fixtures. 











Ask for more information about 
these fixtures and other modern 
Pemco street lighting equipment. 





PHILADELPHIA ELECTRICAL & MFG. CO. 


1206-36 NO. 31st ST., PHILADELPHIA, PA. 
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Roosevelt Favors 


Lilienthal on T.V.A. 
[Continued from page 58] 


vate utilities. Morris Cooke recently 
circulated privately a memo to this 


| general effect, one statement in which 


was that fifteen years ago Dr. Morgan, 
in charge of construction of the Miami 
Conservancy District dams above Day- 
ton, Ohio, caused a bronze plate to be 


| put on the Miami dam to the effect 


that this dam must never be used for 


_ the production of power. 


“Did you do this?” the writer asked 
Dr. Morgan. 
“Yes, and I would like to put a 


/ somewhat similar tablet on Norris 





Dam,” he replied. “You cannot count 
on the same storage space for both 
power and flood control. In that 
case we surveyed the situation care- 
fully and found that we needed all 
the capacity we could afford for flood 
control. To have provided for power 
also would have cost millions more. 
Moreover, we estimated the value of 
crops in the land that would be 
flooded and found that the value of 
the power we could expect would be 
less than the value of the crops which 
could be raised on that land. 

“On Norris Dam I would like to 
put a tablet that the use of power shall 
go thus far and no farther. Some 
enthusiastic power zealots are apt to 
spoil the whole thing by overdoing 


the power objective.” 





Municipal Plants 


West Mempuis, ArkK.—Chancellor J. F. 
Guatney held in a recent hearing that the 
city was entitled to the services of a special 
master to assist in arriving at a price for 
sale of the plant of the West Memphis 
Power & Light Company to the city. Suit 
brought by the city alleged that the utility 
agreed at the time it erected its plant to 
sell it to the city for “a reasonable price” 
at any time within 30 years after that date. 
The city recently offered to buy the plant, 
the suit alleged, but the power company 
refused to enter into dealings for the sale. 


Huntincton, Inp.—Last week the state 
Supreme Court upheld the injunction issued 
in Huntington Circuit Court forbidding 
Mayor C. W. H. Bangs from extending the 
Huntington street lighting utility into the 
commercial lighting field. Mayor Bangs re 
fused to obey the original order and ap- 
pealed to the Supreme Court, but failed to 
post bond and was remanded to jail last 
July, where he has since remained pending 
determination of various appeals. The 
Northern Indiana Power Company obtained 
the injunction shortly after Mayor Bangs 
took office. Using the city’s street lighting 


| plant as the nucleus of a new utility in 
| competition with the power company which 
| owns the electric utility at Huntington and 
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disregarding a temporary restraining order, 
Mayor Bangs solicited the business of Hunt- 
ington citizens and connected about 700 cus- 
tomers to the city lighting plant. 


Forest City, Towa—Interstate Power 
Company's franchise was defeated recently 
by a majority of 158 votes, with a total of 
1,259 votes cast. The city had voted in 
favor of erecting a municipal light plant at 
a former election, and this second vote 
was in response to the utility’s application 
for a franchise to operate another twenty 
years. The city has not made arrangements 
as yet for financing the proposed plant. 


Somerset, Ky.—City Council has decided 
unanimously to begin an immediate investi- 
gation of plans to establish a municipal 
power plant. The action was prompted by 
the belief that rates charged by the Ken- 
tucky Utilities Company are too high, the 
Council stated. A committee was instructed 
to make a report on the subject as soon as 
possible. Recently, with the permission of 
the state Public Service Commission, the 
utility discontinued the 5 per cent discount 
on bills paid promptly. The Councilmen 
said that this discount is stipulated in the 
franchise grant and the Council was not 
asked or even informed that the abolition 
was considered. 


Dowaciac, Micu.—A temporary order re- 
straining the P.W.A. from disbursing a 
$202,000 loan and grant to the city for the 
construction of a municipal power plant 
and distribution system has been granted 
by the U. S. District Court for the District 
of Columbia. The order was requested by 
the Michigan Gas & Electric Company, 
which contended that its $250,000 invest- 
ment in the city would be jeopardized by 
the proposed plant. 


Trenton, Mo.—Plans of the city to build 
a municipal light and power plant were 
halted temporarily when a federal injunc- 
tion was recently granted by Judge Merrill 
E. Otis. His ruling was made in a memo- 
randum opinion on the injunction applica- 
tion by the Missouri Public Service Corpo- 
ration. Judge Otis upheld two contentions 
raised in the application. He held that the 
Trenton authorities had failed to comply 
with two Missouri statutes in connection 
with their advertising for bids for the muni- 
cipal plant. The memorandum opinion held 
that the contracts for construction of the 
municipal plant were not legally awarded. 
Judge Otis did not pass upon the conten- 
tion of the plaintiff corporation that it holds 
an exclusive franchise to furnish light and 
power to the city. A hearing will be held 
on the question of issuance of a permanent 


injunction at a later date, the court an- 
nounced. 


Floypapa, Tex.—An issue of $120,000 
revenue bonds which were voted last May 
for the construction of a municipal electric 
light and power plant, have been ordered 
“old by the city Council. As soon as pro- 
ceeds from the sale of these bonds are re- 


ceived, construction of the plant will be 
started, 


Port CLinton, On1o—Voters at a special 
election rejected by a vote of 963 to 558 a 
Proposal to erect a $250,000 municipal elec- 
‘ne plant with W.P.A. aid. Power is now 
‘upplied by Ohio Public Service Company, 
P ties Service subsidiary, whose contract 
ak last August. City Council ordered 

€ election be held on the claim that re- 


duced rates offered by the company still 
were too hich. 
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These are not just samples of ELPECO Bus Supports - - - 
they are simply a few taken from shipments to some of our 
largest hydro and power plants— 


Note the wide variety of diameter, with varying mechani- 
cal strengths and voltages. 


There is an ELPECO Bus Support to best meet all standard 
conditions—also specials to specifications. 
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Listed by Underwriters’ Laboratories 
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10 Amp. 


Switch No. 1010 







Actual 
Size 






10 Amp. “T” 125 Volts 
5 Amp. 250 Volts 






Patented 


Install McGILL Levolier switches for safety, 
economy and convenience. For individual con- 
trol of fixtures or in combination with wall 
switches. The No. 1010 will handle any size 
Mazda lamp or combination of Mazda and high 
intensity lamps up to 1000 watts. Also for frac- 
tional h.p. motors. Your wholesaler carries 
them in stock. 


McGill Lamp Guards 










for Every Purpose A —Fibre shields to 
control the are. B— 
Heavy inner contact 
spring to give good 
electrical contact. C 
—Double outer con- 
tact springs to pro- 
vide greater resili- 


No. 1425 al giving longer 


Loxon Guard 



































No. 7000-SR Portable Lamp 
Guard with Rubber Handle 


Write for Bulletin No. 59 


cGILL MANUFACTURING CO. 
VALPARAISO, IND. | 


Box No. 601 





“PROTECT” 


YOUR METERS 
with 


Jhe STAR METER SEAL 


aS, 





SO eT 





THERMOLAIN 


Heat-Resistant 
Refractory 


Thermolain is a por- 
ous porcelain of good 
mechanical strength — 
an excellent refractory 
for ranges, heaters, 
irons, rheostats, “immer- 
sion heaters, etc., where 
rapid changes of tem- 


LAVOLAIN 


for Mechanical Strength ‘ 


A dense, heat-resistant insulation 
—recommended for bushings, coils, 
rods, and other parts requiring me- 
chanical strength and for ovens, 
toasters and other equipment 
where ‘thigh dielectric strength at 
high temperatures is necessary. 


STAR PORCELAIN COMPANY 


ke sCTRENTON, N. J. 





MAKES METERS TAMPER-PROOF 


A simple, inexpensive porcelain cap that seals 
all type CS meters effectively and permanently— 
cannot be removed without completely destroying 
or badly mutilating it. Write for sample and 
details. We make porcelain for all electrical 
insulating needs—for decorative purposes. 














Recent Rate Changes 


Potomac Etectric Power Company's 
bills rendered February 1 were reduced to 
an extent calculated to effect a saving of 
$504,021 during 1937 to its customers, under 
orders issued by the Public Utilities Com. 
mission of the District of Columbia. The 
rate cuts are divided nearly equally between 
domestic and commercial consumers. Of the 
total cut the commission allotted $255,702 
to the domestic consumers, which will mean 
a reduction of approximately 20 cents a 
month. Small industrial and commercial 
users in Schedule D were allotted cuts 
amounting to $217,791. Those commercial 
consumers using Schedule E were granted 
cuts expected to produce a saving of $21, 


Duguesne Licut Company has presented 
a proposal to the Pennsylvania Public Sery. 
ice Commission to effect a rate cut amount- 
ing to $500,000 a year to domestic con- 
sumers in the Pittsburgh district. A previ- 
ous offer of a reduction affecting only com- 
mercial and industrial meters was rejected. 


Paciric Gas & Etectric ComMpany’s new 
rate schedules, effecting a saving of $3,000, 
000 a year to consumers, has been approved 
by the California Railroad Commission. 


SouTHWESTERN Gas & E.ectric Company 
has been directed by the Arkansas Corpora- 
tion Commission to put into effect a sliding 
scale of rates that will divide between the 
company and its customers any earnings 
over and above 6 per cent on a valuation 
of the company’s property at $590,000. 
However, there will be no immediate re- 
duction in rates because the income in 
excess of 6 per cent return is so small at 
this time that it is considered impracticable 
to make an adjustment of rate schedules. 


CentTRAL Marine Power Company has 
filed a new schedule of rates for its residen- 
tial and commercial customers with the 
state Public Utilities Commission which 
reduces the top step of its rates from 10 
cents to 8 cents and which will effect a 
total saving to its residential and commer- 
cial customers of $232,570 annually. These 
new rates become effective on bills rendered 
after March 15, 1937. Officials stated that 
territories now having a 10-cent top rate 
will receive the most substantial savings. 


CentraL Hupson Gas & Exectric Corpo- 
RATION has filed schedules of reduced elec: 
tric rates with the New York Public Service 
Commission which are estimated to save 
consumers a toial of $201,800 annually. 
Reductions are made in the residential, 
commercial, general power and_brickyard 
power rates. In the new rate for residential 
and religious service charges are reduced 
for all consumption above 35 kw.-hr. per 
month. The saving is estimated at $112,600. 
The all-purpose general commercial rates 
are changed to save consumers $47, 
annually. Changes in the general power rate 
will save consumers $33,100 a year. 


InpiaNA Service Corporation, heralding 
an era of co-operation between it and the 
Municipal Light and Power Works at Fort 
Wayne, in regard to rate policies, jointly 
with the municipal plant, petitioned the 
state Public Service Commission for @ Tt 
duction in their respective optional residen- 
tial, light and cooking rates. The propos 
new rates will, it is estimated, effect saviné 
of from 50 to 60 cents a month for those 
customers who now have in service 1 
cooking an electric range of at least 5,0 
watt capacity. It is believed that t's 
saving will apply to approximately 70 Pe 
cent of the electric range users in For 
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Wayne and the immediate vicinity. 
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Ground Relaying Economical | 


[Continued from page 47 | | a o ara d 

but, due to time allowances for other | a LAW 4 1 » 4 ucts 
relays, the overload settings are neces- | Hoe ULLLELL 03, 

sarily so high that the degree of pro- | 


tection afforded is unsatisfactory. It | 
is also true that the sensitivity of the | 
transformer differential protection is 
impaired due to the necessity for al- | ae? ‘ pet . 
Sati for magnetizing crenniensas. | rigid standards of Public Utility purchasing 
This relay arrangement provides a | for more than 2 decades 
very sensitive and selective relay ar- | 
rangement which will clear faults on 
the low-tension portion of the generat- | 
ing station equipment in a minimum 
of time. It is economical because the 
current transformers for metering pur- 
poses may be used for operation of the | 
relays without additional volt-ampere | 
burden, inasmuch as the relays load | 
the transformers only during fault 
conditions. | 


The merit of Blaw-Knox-Products has been 
endorsed by their acceptance under the 











; | 
Platte Plan Affects 
Interstate Commerce 


Announcement has been made by 
| the Federal Power Commission that 
: the water power and irrigation project | 
| proposed by the Platte Valley Public 
Power and Irrigation District to be | 








constructed on the North Platte, South 
Platte and Platte Rivers near the | 
town of North Platte, Neb., would | 
s affect the interests of interstate com- 
: merce. 
‘ On the original application the com- 
, mission found that such interests 
e would not be affected by the project 

as proposed, but material changes 
: in the plans for the project since that 
" time resulted in the recent finding. 


“The effect of the commission’s ac- 
1 tion.” Chairman McNinch _ stated, 


rd “will be to bring this project under 

- the commission’s jurisdiction and to 

“ require the district to secure a license | 

0. from the commission kefore con- 

“ structing the project.” 

ite e 

ng 

~ Export of Energy Approved 

ri Federal Power Commission has ~—F 
he approved the application of the New | ; * al 
re: York State Electric & Gas Corporation | ; : fy BLAW- dy Lod. 4 
n- — . | / 

A for permission to transmit less than = 


ing 1,000,000 kw.-hr. of electric energy | w/e r oa ¢ @) M D A N Y 


rat sanualiy from the State of New York | y, y, 2013 FAR eee 
ws to the Canadian Customs and other | , 

his customers at Franklin Center in Hunt- | BANK BUILDING 
re ington County, Quebec, Canada. The | 





energy is to be sold by the company ' PITTSBURGH, PA. 


at scheduled tariff rates. 
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No. 201 N. E. Klein 
Side Cutting Plier. 
**Streamlined”’ for 
use in confined 

spaces. 









































































































































Good workmen demand 
good tools. In the hands 
of men who know — 
everywhere—the pliers 
are invariably Kleins. 
Only the keen, hand- 
honed, perfectly 
matched cutting knives 
of Klein Pliers — only 
the comfortable spring 
grip in the Klein han- 
dles — only the general 
all around quality that 
is an inherent part of 
every Klein Plier can 
satisfy men whose work 
demands the best in 
tools. This, perhaps, ex- 
plains why Klein Pliers 
are the standard of 
quality by which others 
are judged — why the 
name Klein has stood 
for maximum quality, 
**since 1857.”° 
















































































































































































DISTRIBUTED THROUGH JOBBERS 


Foreign Distributor: International 
Standard Electric Corp., New York 






































The four pamphlets listed below will 
be sent without charge to anyone 
interested. Check the ones you want: 



































[1] Safety for the Pole 
I Climber. 











[—] Specifications on 

“~ Linemen’s Belts 
and Safety Straps. 
The Safety Factor 

‘= on Linemen’s 
Leather Goods. 


[_] Pocket Tool Guide. 
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Sales Opportunities 


BALTIMORE, MD.—Consolidated Gas, 
Electric Light & Power Company has plans 
new power substation, 46x130 feet, 
at 5200 Newgate Avenue. Cost reported 
$100,000, with equipment and line 


connections. 


CLAY CENTER, NEB.—Clay County 
Rural Public Power District, care of C. A. 
Sorenson, Barkley Building, Lincoln, Neb., 
attorney and representative, plans primary 
and secondary lines for rural electrification 
in parts of Clay County, totaling about 400 


| miles, with outdoor power substation and 


consumer service facilities. Fund of ap- 
proximately $475,000 is being arranged 
through Federal aid. O. R. Toman, Bark- 
ley Building, Lincoln, is consulting engi- 
neer. 


EVERETT, WASH.—Soundview Pulp 
Company, Bayside, plans installation of 
transformers and’ accessories, motors and 
controls, regulators, electric hoists, convey- 
ors and other equipment in third unit of 
local sulphite pulp mills for which bids 
will be asked soon on general contract. 
Work is nearing completion on second unit. 
New expansion will cost about $1,300,000. 
Company is arranging financing to total 
close to $1,500,000, to provide for project. 
Leo S. Burdon is general manager. 


OCEANPORT, N. J.—tUtilities Office, 
Quartermaster Depot, United States Army, 
Fort Monmouth, Oceanport, receives bids 


| until March 1, for two distribution trans- 


formers, two distribution panelboards, light- 
ning arresters, 12 indoor bus support as- 
semblies, surface cabinets for cut-outs, cable 
racks, connectors and other equipment (Pro- 


posal 728-19). 


WAYNESBORO, GA.—Planter Power 
Company, P. W. Carswell, president, re- 
ceives bids until February 17 for transmis- 
sion and distribution lines for rural electri- 
fication in parts of Burke, Jenkins and 
Screven Counties, comprising about 90 miles 
of 6900-volt, single-phase primary lines and 
15 miles of 115/230-volt two and three-wire 
secondary lines, with line hardware, fittings 
and accessories. Also, under separate con- 
tract, for 346 watthour meters. J. B. Mc- 
Crary Engineering Corporation, Atlanta, 
Ga., is consulting engineer. 


GRAND FORKS, N. D.—Northern States 


| Power Company, Minneapolis, Minn., plans 


extensions and improvements in steam-elec- 


| tric generating station at Grand Forks, in- 


cluding installation of new boilers and ac- 
cessories, 4000-hp. electric generator unit 
and auxiliary equipment. Work will be 
carried out in connection with 1937 expan- 
sion program. 


MEMPHIS, TENN.—Lehon Company, 
South Oakley Avenue and West Forty-fourth 


| Street, Chicago, Ill., plans installation of 


motors and controls, regulators, electric 
hoists and conveyors in new branch asphalt 
roofing manufacturing plant at North Mem- 


| phis, where tract of land has been acquired. 


| 
| 
\ 


Cost about $175,000. A. G. Leonard is 
president. 


NORFOLK, VA.—Bureau of Supplies and 
Accounts, Navy Department, Washington, 
D. C., receives bids until February 19 for 
two diesel engine-generating sets and spare 
parts, for Norfolk Navy Yard (Schedule 
9957). 

STORM LAKE, 


IOWA—Buena Vista 


| County Rural Electric Co-operative, Inc., re- 


cently organized, is completing plans and 
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surveys for primary and secondary lines for 
rural electrification in parts of Buena Vista 
County, totaling about 315 miles, with out. 
door power substation and service facilities, 
Fund of $100,000 has been secured through 
Federal aid for first section of project, ad. 
ditional financing to be arranged later for 
remainder of installation. 


ANNAPOLIS, MD.—Bureau of Yards 
and Docks, Navy Department, Washington, 
D. C., receives bids (no closing date 
stated) for extensions and improvements in 
electric system at Naval Academy, Annapo- 
lis, including primary feeder lines, secondary 
feeders, transformer station, switchboards, 
distribution panels, branch circuits, light. 
ing fixtures and accessory equipment (Speci- 
fications 8381). 


DUBUQUE, IOWA—Eastern Iowa Elec- 
tric Company, Dubuque, plans extensions 
in transmission lines in parts Dubuque 
County. Application for permission has 
been made. 


SEATTLE, WASH.—Has rejected bids 
received recently for 300-foot power dam 
in Ruby Basin district for hydroelectric 
power project, and will have revised plans 
drawn at once for dam 625 feet high, in- 
stead of 300 feet, as originally projected. 
New bids will be asked soon. Proposed 
municipal generating station will have ulti- 
mate capacity of 400,000-hp. Installation 
will include transmission line to city limits, 
power substations and switching stations and 
other structures. Cost close to $5,000,000. 


NEWCASTLE, VA. — Craig - Botetourt 
Electric Association, Newcastle, recently or- 
ganized, plans primary and secondary lines 
for rural electrification in parts of Botetourt 
and Craig Counties, totaling about 140 
miles, with outdoor substation and service 
facilities for approximately 500 consumers. 
Fund of $180,000 has been secured through 
Federal aid. Bids will be asked soon. 


BROOKLYN, N.  Y.— Williamsburgh 
Power Plant Corporation, 385 Flatbush Ave- 
nue, a subsidiary of Brooklyn-Manhattan 
Transit Corporation, same address, has taken 
out a permit for proposed seven-story addi- 
tion to steam-electric generating plant at 
492-518 Kent Avenue, 100x140 feet, includ- 
ing operating department and office facilities. 
Station capacity will be increased by 37,500- 
kw., with installation of two 18,750-kw. 
turbo-generators, two high-pressure _ boiler 
units and complete auxiliary equipment. 
Cost estimated at $4,300,000. Stone 
Webster Engineering Corporation, Boston 
and New York, is engineer and contractor. 


DALLAS, TEX.—Southland Paper Mills, 
Inc., Dallas, care of Wirt Davis, chairman 
of board, Republic National Bank, Republic 
Bank Building, Dallas, now being organi 
by Mr. Davis and associates, plans installs- 
tion of transformers and accessories, motors 
and controls, regulators, electric hoists, cot 
veyors and other equipment in new pulp 
and newsprint mill on site now being s¢ 
lected in East Texas, comprising several 
large units to be equipped for initial output 
of about 150 tons daily. A power house 
and electric-operated pumping station will 
be built. Entire project will cost about 
$5,000,000. Arthur Temple, president, Tem 
ple Lumber Company, Texarkana, Tex., 8 
interested in project. 


SAN DIEGO, CALIF.—San Diego Com 
solidated Gas & Electric Company has plans 
for one-story addition to steam department 
at local generating plant at 707 West Broad- 
way, 100x110 feet. Cost over $150,000 with 
boiler units and other equipment. 
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That Old Test Meter 
Is Losing Money for You 
[Continued from page 55] 


tailed by using the old type of rotat- | 


ing standard can be calculated as fol- 
lows: 


No. of meters (adjusted) 
slow during eight cold 


months = 1,000 
Total cuergy metered per 
year (12X60X1,000) = 720,000 kw.-hr. 


Under-registration of me- 
ters, annually, due to 
cold rotating standard 


= 4,500 kw.-hr. 


If this practice goes on for four or | 


five years, during the test period, 


there will be 4,000 or 5,000 slow | 


meters, causing an annual low regis- | 


tration of 18,000 or 22,500 kw.-hr. At 


3 cents per kw.-hr. this represents an 


annual loss of $540 to $675, as the | 
result of the continued use of only | 


one old type vf rotating standard 
which is not .emperature compen- 
sated. Even if only one new type 


meter were tested daily with an un.- | 


compensated rotating standard, the 
revenue loss would be one-fifth of the 
figures given, or from $108 to $125 
annually, a figure large enough to buy 
a new rotating standard annually. 

It is worth noting that if new com- 


pensated service meters installed out- | 
side are to be tested in cool weather | 
with old uncompensated rotating | 


standards, the errors in the standards 
will be still greater, because the stand- 
ards will be colder than the tempera- 
tures estimated. It should be mentioned 
also that if the estimated rotating 
standard temperatures are too low by 
as much as one-sixth of the difference 
between outside temperature and 70 
deg. F. (the assumed indoor tempera- 
ture), the average error for eight 
months will be about two-thirds of 
0.625 per cent or, roughly, 0.4 per 
cent. This would still be much more 
than sufficient to justify replacements 
of the old uncompensated rotating 
standards. If the standard meters 
were indoors for intervals twice as 
long as outside during normal use, 
the error of 0.4 per cent would apply. 


Dam Opposition Withdrawn 


Alabama Power Company has with- 
drawn opposition to the application 
of William Gray Meharg of Anniston. 
Ala, pe nding before the Federal 
ower Commission for permission to 
build a power plant on the Coosa 
River in Calhoun and St. Clair 
Counties Alabama. 


mores 
aid 4 
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BUILD POWER LINES 


IN WINTER 


AT LOW COST 


This dependable tool gives utilities an oppor- 
tunity to make greater savings than ever before 
in the cost of setting poles. This is even true in 
winter time when ground conditions are tough. 
The Highway reduces the time element in every 
operation and lightens the amount of manual 
labor. It adds a higher degree of safety and 
is of great value in cutting the time for com- 
pleting new construction programs in any season 
of the year. With the Highway mounted on 
truck or tractor you can bore at difficult angles 
and in hard-to-reach places. There are many 
types and sizes available. Prepare now for low 
cost winter line construction with a Highway 
Earth Boring Machine. 
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Do you realize that every foot of com- 
bustible wiring in your plant is a potential 
fire hazard and could be the cause of just 
such a news item as pictured above? When 
a short circuit occurs in inflammable wiring 
the arc ignites the insulation and the flame 
tends to travel along the wire—and who can 


say that the resulting damage will not run | 


into headline figures? 


This is impossible with Rockbestos wire 
because Rockbestos insulation cannot burn 
or transmit flame! 


But in many plants the fact that Rock- 
bestos wire is fireproof is of less importance 
than its heatproof qualities. A number of 
wires are “flame resistant” but Rockbestos, 
in addition to its fireproof quali- 
ties, is also genuinely heatproof 
and remains permanently so 
under the attack of high tem- 
peratures without flowing, swell- 
ing, or becoming hard and brittle. 


In making Rockbestos insula- 
tion, asbestos is impregnated 
with a neutral compound and 
formed into a dense felted wall. 
This wall is highly resistant to 
heat, oil, grease, acid fumes and 
moisture it is as nearly 
non-deteriorating as wire insula- 
tion can be and it makes 
Rockbestos what it is . . . the 
best wire to use where severe 
condition’ prevail. 


Rockbestos insulated wires and 
cables are available in over 50 
different types, each designed for 
a particular use. Samples and 
our new No. 10-D catalog are 
available on request. Just drop 
a line to Rockbestos Products 
Corporation, 839 Nicoll St., Rockbestos 
New Haven, Conn. A.V.C. 


Boiler Room 
ire 


ROCKBESTOS 


the wire with permanent insulation 
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BOOK REVIEWS 


Electron Tubes in Industry 


By Keith Henney. Published By McGraw- 
Hill Book Company, 330 West 42d Street. 
New York, N. Y. 539 pages, illustrated. 
Price, $5. 

Progress in tubes and in their application 
has justified a revised edition after only 
two years since the first. Alterations and 
additions and the effort to make the ma- 
terial more logically arranged and acces- 
sible resulted in complete resetting. The 
new form still lays the foundation for func- 
tional performance of electron tubes in the 
initial chapters and then proceeds to a 
multiplicity of applications of all types in 
case-treatment fashion. The book is thus 
an improved guide to the industrial engi- 
neer and designer who wants to know how 
to connect tubes with what in order to ac- 
complish a given purpose better than by 
|cumbersome mechanical or other electrical 
| means. 





Connecting and Testing 
Direct-Current Machines 


sv F. A. Annett and A. C. Roe. Published 
by McGraw-Hill Book Company, 330 West 
42d Street, New York,.N. Y. 302 pages, illus- 
trated. Price, $3. 

After eleven years, a revised edition of 
| this book appears justifiable, largely be- 
| cause of the progress in machine insulation. 
| 





Six new chapters have been added to in- 
troduce the results and application of the 
new N.E.M.A. classification of armatures 
and field coils on the basis of insulation 
There is another new chapter on rewinding 
for increased rating made possible by more 
efficient insulations. Part I, in addition, re- 
tains all its practicality in explaining why 
and how to rewind machines for different 
speed or voltage. Part II has three new 
chapters on testing technique to locate 
flaws in field and armature. -Both sections 
are amply illustrated with helpful diagrams 
and also indexed. 


Electric Power Development 


in the U.S.S.R. 


By a group of authors. Published by 
Inra Publishing Society, Moscow. (Available 
through RBookniga, 255 Fifth Avenue, New 
York.) 496 pages, illustrated. 





| Evolution of the Soviet power system is 
| portrayed in this book, written in a con- 
nected fashion in lieu of a multiplicity of 
contributions to the World Power Confer- 
ence. It is packed not only with the statis- 
tical facts of the Russian program, but also 
with the economic justification for both 
steam and hydro projects. They figure their 
“heat and power” stations saved a million 
tons of coal merely in 1934. They show 
much higher plant factor than attained else- 
where (4.650 hours or 53.1 per cent in 
1935). Their regional stations in that year 
used 17,850 B.t.u. per kilowatt-hour, against 
our (ELectricaL Wortp) figure of 19.260. 
They turned out more than 4,000.000.000 
kw.-hr. from peat-burning plants in 1935 
and as many more from stations using an- 
thracite culm, so their technology should be 
of interest. 

Designs are completed for a Leningrad 
station at 1.850 lb. with ordinary water 
circulation, and it is said the country is 
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ready for industrial application of extra. 
high-pressure steam. There is also reported 
a station design in which boilers and tur. 
bines are housed in separate buildings, the 
bridge passing through the coal-pulverizing 
plant. The objective is freedom to use any 
system of removing flue ash and sulphur, 
good natural lighting and convenience in 
erection, in repair, in arrangement of water 
and steam piping. 

Part II analyzes the prospects of future 
developments on fundamental considerations 
and embraces an exposition of the “Modeli- 
zation” theory of system development. 
Structure and location are then discussed 
for both hydro and steam as well as the 
economy of high-voltage networks. No 
other country assembled a more compre. 
hensive and connected presentation of its 
power philosophy and technique for the 
World Power Conference. 


Electrical Laboratory Experiments 


By B. C. Dennison. John Wiley & Sons, 
Inc., New York. Illustrated, 487 pages, 
Price, $4. 

This laboratory test is an abridgment of 
the well-known “Experimental Electrical 
Engineering,” by V. Karapetoff. It is 
arranged in the same general style, with 
both theory and experimental work mingled 
to give a balanced treatment. It is abridged 
to give a comprehensive laboratory text- 
book for engineering students and covers 
fundamental machines and experiments. A 
worthwhile book for many courses that do 
not go into the time and detaii involved in 
a complete experimental textbook. 


Connecting Induction Motors 


By A. M. Dudley. Published by McGraw- 
Hill Book Company, 330 West 42d Street, 
hay A York. 464 pages, illustrated. Price, 
o.o0U, 


This is a redrafted (Third) edition of a 
book popular not only with those who have 
to repair or readapt induction motors but 
those who want to know the whys and 
wherefores. The functioning and basic de- 
sign factors are established in_ simple 
language and the types of winding (stator 
and rotor) are classified and described. 
Chording and distribution factor, change of 
voltage, speed and number of phases and 
poles are all discussed and related to the 
winding connections in characteristic dia- 
grams preparatory to the reconnection of old 
windings for new conditions. Fault loca- 
tion, computation of new winding for old 
cores follow, and then come the well-known 
82 standard group diagrams for two to four- 
teen poles. Chapters on wave diagrams an 
performance calculation (wholly new) close 
the book, the latter constituting a methoc 
of predicting behavior from existing di- 
mensions of a motor and the new winding 
contemplated for it. 


Why Quit Our Own 


By George N. Peek with Samuel Crowther. 
Published by D. Van Nostrand Company, 
Inc., 250 Fourth Avenue, New York City. 
353 pages. Price, $0.50. 

Electricity is never mentioned here, but 
nevertheless there is in these pages 2 Po 
trayal of the manner in which those who 
were imbued with the idea that “relief wor 
should be pushed forward with the intent of 
driving the whole country on relief and thus 
making the capitalistic system commit < 
cide” undoubtedly pulled the Punch am 
Judy strings to put over the Wheeler Rayburn 
bill and kindred measures. Actually, te 
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book is the author’s dirge of disappointment 
at the wrecking of the wholesome farm- 
recovery plan which he had already conceived 
when he accepted the A.A.A. appointment. 
The Frankfurters, Franks, Tugwells and 
Morgenthaus are on every page, even of the 
diary entries following jousts with the inner 
ircle. 

"Peek also shows here how, over 38 years, 
we have made the rest of the world a present 
of $22.000,000,000 by our choice of farm and 
export policies. 


The Language of Economics 
and Ethics 


By Robert S. Hale. Published by Bruce 
Humphries, Inc., 306 Stuart Street, Boston, 
Mass. 154 pages. Price, $2. 

Revealing his interest in utility economics, 
the author soliloquizes about some 75 terms 
that dominate the vocabulary of modern 
socio-economics. More rigor in terminology 
js an implied objective, but the text itself 
does not present definitions that conform 
to lexicon standards. Rather does Mr. Hale 
hope to reform usage by revealing looseness 
in terminology. 

Somewhat startling is the theorem that 
ultimate original cost is inevitably zero and 
faithful reproduction cost is infinite. Less 
provocative but more stimulating is the pro- 
posal that economic disputes could better 
be settled by research and engineering con- 
sultants than by dashing to a court, or 
regulatory commission, or bureaucracy or 
dictator. 


Flow Meter 
Engineering Handbook 


By Gess & Feldmark. The Brown Instru- 
ment Company, Wayne & Roberts Avenues, 
Philadelphia, Pa. 162 pages, illustrated. 
Price, $2. 

Seven of the eight sections are devoted 
to the tabular and analytical foundation 
for the technique of flow measurement. 
Orifice coefficients are first developed and 
then the factors for steam flow, along with 
the pressure and temperature indexes; the 
piping diagrams for flow metering are pro- 
vided here as well as in the succeeding 
sections on water flow, other liquid flow, 
air and gas flow. Final sections deal with 
pipe and orifice data and pressure losses. 
Thus the book serves a previously unfilled 
want for data basic to competent applica- 
tion of flow metering. The significance of 
the compiled data is embraced in the solu- 
tion of several typical problems. 


Electronics and Electron Tubes 


By E. D. McArthur. John Wiley & Sons, 
a New York. 173 pages, illustrated. Price, 


Electron tubes are rapidly invading a wide 
tld of application in addition to radio. 
This book gives the fundamental data on 
ill tubes, their theory of operation, their 
connections and descriptions of typical 
applications. It is not a detailed mathe- 
matical treatise and is written to give the 
sential conceptions and theory. It sticks 
0 fundamentals, but has tabular data to 
make the theory tangible. It includes con- 
‘ideration of electrons, gases, elements of 
tubes, types of tubes, control of tubes, 
special tubes, gas or vapor tubes, construc- 
"on of tubes and tube applications. A 
"aluable element is the bibliography accom- 
nying each chapter. This book should 
und teady acceptance in colleges as well as 
© students in the new field. 
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Oke Hew RECOMMENDATION 


For Localized Lighting 


rs a 


ostoria 


MULTI-FLEXIBLE ARM 
AUTOMATICALLY ADJUSTABLE 


Wear-proof 
ball and 
socket fric- 
tion joints 
provide maximum flex- 
ibility with sufficient 
rigidity to withstand the 
shocks and vibration of modern 
industrial operations. Light may 
be focused automatically on 
working surfaces from any angle 
or direction and as quickly 
pushed back out of the way 
without need for tightening or 
loosening the joints. 


FOOL-PROOF REFLECTOR 
ASSEMBLY 





The key socket is firmly 
clamped tothe reflector assem- 
bly, thus eliminating a common 
source of short circuits. There is no 
possibility of the shade becoming 
detached from the socket, or the cap 





| pulling off the socket. All direct 


| light is fully shaded and focused 


| with intensity at any point desired. 


re i. 







P 
een 





ae lecalite 


Engineered to the Job 


Acceptance of a localized lighting 
recommendation is best assured by 
recommendation, also, of Fostoria Lo- 
calites as equipment. Engineered in 
every detail, Fostoria Localites provide 
the “last word” in efficiency. Reflectors, 
supporting arms, attachments and fittings 
are designed for the specific application 
— completely engineered in accordance 
with modern lighting practice. A Fostoria 
representative will gladly demonstrate. 


THE FOSTORIA PRESSED STEEL CORP. 
FOSTORIA * + + + + + QHIO 























INSULATING SHEETS 


We make them in Six Different Mate- 
rials for many electrical, mechanical 
and thermal applications 


RODS 


TUBES 


© MICABOND is selected Mica, carefully bonded, for use wherever 
high dielectric strength is needed in equipment operating at high 
temperatures. {J DILECTO is a structurally strong laminated phenolic 
insulation that retains its electrical properties even when subjected 
to moisture or high humidity. J VULCOID is an economical semi- 
thermoplastic, laminated insulation that is non-hygroscopic, and retains 
sizes and form. DIAMOND VULCANIZED FIBRE—the preferred 
inculation for many purposes because it combines good electrical and 
mechanical qualities with low cost. § CELLULAK TUBING is produced 
by a "dry" process which gives it higher dielectric properties than are 
obtainable in other forms of laminated tubing. J DILOPHANE a 
transiucent laminated sheet material made in a variety of pastel shades 
and tints. Readily printed and fabricated. An ideal dial material. 


Let us consult with you—show you the advantages and economie; 
of these materials—recommend those that will best meet jou: 
requirements. 


TINENTAL-DIAMOND FIBRE COMPANY 


Newark, Delaware 


Represented in Canada by 
DIAMOND STATE FIBRE CO. OF CANADA LIMITED 
TORONTO — MONTREAL 
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R. E. A. Allots Funds; 


New Loan Contracts 


A loan contract for $290,000 for 
building 275 miles of rural electric 
lines in Tennessee has been executed, 
the Rural Electrification Administra. 
tion recently announced. Allotments 
totaling $590,000 for construction of 
rural electric lines in Iowa, North Da. 
kota and West Virginia have also 
been announced. R.E.A. was also ad. 
vised that construction contracts have 
been awarded for projects in Indiana 
and Kentucky. 


Loan contracts 


TENNESSEE—Madison: The Southwest 
Tennessee Electric Membership Corporation 
of Brownsville may use up to $290,000 to 
build 275 miles of rural lines to serve 1085 
customers. The lines will serve parts of 
Madison, Haywood and Tipton Counties, 


Allotments 


Iowa—Buena Vista: The Buena Vista 
County Rural Electric Co-operative of Storm 
Lake received an allotment of $100,000 to 
begin construction on a rural line project. 
The proposed project will consist of about 
317 miles of lines to serve some 886 cus 
tomers in Buena Vista County. The annual 
cash income in the county is nearly $4,000 
per farm. 


Iowa—Hardin: An allotment of $100,000 
has been made for a co-operative now being 
organized in Hardin County. This allotment 
will begin construction on some 250 miles 
of lines to serve 600 customers. Current for 
the project will be supplied from one of the 
generating plants to be financed by REA 
funds and announced several weeks ago in 
Iowa. 


North Daxota—Cass: The Southem 
Cass County Electric Co-operative of Kin 
dred received an allotment of $220,000. This 
project will include some 241 miles of lines 
to serve over 700 farms and rural customers 
in Cass, Richland and Barnes Counties. 


West Vircinta—Hampshire: An _ allot 
ment of $170,000 has been made for a 
operative now being organized in Hampshire 
and Mineral Counties. The proposed pr} 
ect will include some 170 miles of lines 
serve 650 customers. 


Construction contracts 


Kentucky—Jefferson: A contract 
build about 35 miles of rural lines, spor 
sored by the Kentucky Rural Electrification 
Company, of Louisville has been awa 
to the Monroe Electric Company of Chicag®, 
Ill. Based on unit assemblies, the contract 
will total $47,218.07 for the extension 0 
lines through parts of Fleming, Lewis a 
Mason Counties. 


InpiANA—Johnson: A contract to build 
about 276 miles of rural lines, sponsored by 
the Johnson County Rural Electric Member 
ship Corporation, of Franklin has 
awarded to the Ulen Contracting Compal 
Lebanon, Ind. Based on unit assem lies, 
the contract will total $244,796.94 for the 
extension of lines through parts of Johns0% 
Morgan, Bartholomew, Marion and Shelby 
Counties. 
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